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AUTOMATIC HANDLING 
TAKES THE BISCUIT 


FREE PISTON VESSEL 
WITH A DIFFERENCE 


TRANSISTORS FOR 
TELEVISION TRANSMISSION 





SETTING A COURSE 
FOR YACHT RESEARCH 

















ERECTING EUROPE’S 
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Belt Assembly of Watches 
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Friction clutches 


The artist’s impression shows one of the many testing machines 
used in the evolution and testing of Borg & Beck clutches. 


The operator is checking torque capacity; the stability of clutch 
facings is also tested on this machine. 


Other machines test clutch facings for coefficient of friction, wear 


and other characteristics. A catalogue showing the wide range of 


; , : ail Borg & Beck clutches, and Rockford ‘over- 
It is this constant research which maintains the progress and 


centre’ clutches and power take-offs, will 
quality of Borg & Beck clutches. be sent on request. 


The small illustration above shows the 


BORG & BECK = 


REGD. TRADE MARK 


BORG & BECK COMPANY LTD. LEAMINGTON SPA, WARWICKSHIRE, ENGLAND 


ONE OF THE AUTOMOTIVE PRODUCTS GROUP 
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One of six ELECTROFEEDERS 





This unit is one of six large Weir Electro-feed Pumps 
which are being supplied to the Hydro-electric Power 
Commission of Ontario, Canada, for their new 
Richard L. Hearn Generating Station. It is com- 
plete with 3,000 h.p. motor and variable speed fluid 
coupling. Its output is 735,000 pounds (328 tons) per 
hour with a discharge pressure of 2,260 p.s.i. When 
installed, two of these pumps will be working together, 
with a third as a stand-by in each of the two Power 
Station Units 6 and 7. 

Weir experience of feed pump design and manu- 
facture is at your disposal, and consultation is 
welcomed on all questions involving power plant 
auxiliaries. 








Power Plant Auxiliaries for Land and Marine Services 


G.&J. WEIR LTD., CATHCART GLASGOW S.4 
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Whe art of disengagement 


LYSAGHT-DEVILBISS 


LYSAGHT-DEVILBISS DIVISION OF JOHN LYSAGHT’S BRISTOL WORKS LTD 47 HOLBORN VIADUCT LONDON ECi 
TEL: CITY 4361 


Ta 8951 
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Electronic Apparatus 
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Isolating a 40-ton 








4.43 


sound - proof room dL 
from ground vibration "gee 7g 


— x 
= i 
— 


Dawe Instruments Ltd., wished to isolate from Anechoic and Reverberation chambers at the 
Ss : : . : Hemel Hempstead laboratories of the Acoustical 
ground borne vibration a 40 ton anechoic Investigation and Research Organisation Ltd.,— 
chamber used for the calibration of sound level independent consultants in Acoustics —are sup- 
ported on large rubber-bonded-to- metal mount- 

meters. ings supplied by Metalastik. Photograph shows 


The chamber was mounted on eight Metalastik en eT ree 
sandwich type insulators giving a static deflec- 
tion of 0.25”. These are giving excellent insulation 
against ground-borne vibrations with disturbing 
frequencies of 1000 cycles per minuteand upwards. 


In most cases trouble from vibration, or noise due 

to vibration, is most easily overcome by isolating 

the disturbance at source. Among the many Ms ra 

Metalastik anti-vibration mountings for industrial An acoustic coiling suspended on “Tetacons 
, anti-vibration mountings which bring the natural 

machinery, lifts and ventilating equipment is the frequency of the ceiling below the audible range 

famous ‘“Cushyfoot”’. A brochure on the application and thus prevent resonant vibration due to air- 

of Cushyfoot mountings toa wide variety of borne noise. Photograph by courtesy of 

machines is available on request. Werkspoor N.V., Amsterdam. 


METALASTIK 


METALASTIK LTD., LEICESTER 





es . 





British Potent 
No : 8/8085 


German Potent 
No: |,799.032 


ISO-LINK 
GUIDED 
BALANCE CHAIN 


This is a new member of the Iso-link family of balance chains, with 


a central guiding link. This—as is shown in the sectional sketch— 
engages with a groove in the guide pulley. This arrangement 
simplifies machining and saves space on the width and O.D. of the 
guide pulley. 

Other Iso-link balance chains are available, for breaking loads from 
2150 Ib. to 23 tons. The heavier chains, with breaking loads ranging 


from 3.4 tons upwards, have ‘stops’ which make them non-kinking. 


THE ISO-SPEEDIC COMPANY LTD., WARWICK 


A 
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HUNT HEAT TRANSFER EQUIPMENT 


HUNT HEAT EXCHANGERS LTD. 
MIDDLETON MANCHESTER 


London Office: Temple Chambers, Temple Avenue, E.C.4. 
Telephone: Ludgate Circus 7796/7 





Guides are made of Ferobestos 


The versatility of Ferobestos, an asbestos-reinforced plastic 
material, opens up an extremely wide range of engineering 
applications. As well as guides these include:— 


Bushes Wearing Slippers 
A glance at these unique advantages Coupling Discs Mounting Pads 
shows why more and more engineers are : 
specifying Ferobestos. Bearings Compressor Blades 
: Gears & Rollers Thrust Washers 
Great physical strength Piston Rings 
high strength to weight ratio 
high temperature resistance 
lew moisture absorption Ferobestos is available in a number of special grades including silicone 
good chemical resistance impregnated for greater heat resistance and graphite 
high wear resistance impregnated for more efficient lubrication. 
good electrical resistance Ferobestos can be supplied from stock in sheets, rods, and tubes. 
high dimensional stability 


Special mouldings, where quantity justifies the cost, can be 
low coefficient of friction made to order. Write for fully detailed and illustrated leaflets, 


W. ROBERTS LTD. 


Chorley New Road, Horwich, BOLTON. Tel: Horwich 840 
Branch Sales Offices: LONDON, GLASGOW, BIRMINGHAM, LEEDS 


A Member of the Turner & Newall Organisation 
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TRANSLATION 





see 

TRANSLATIONS, CATALOGUES, ESTIM- 
ATES, etc. from/into FRENCH/ENGLISH. 
Rec. by Brit Council and Brit. C. of C. Paris.— | 
BOX G 891, Offices of ENGINEERING. 


TENDERS 





Ts) 
ELECTRICITY CORPORATION OF 
NIGERIA 
INVITATION TO TENDER 


PORTABLE DIESEL ALTERNATOR SET 


Ihe Electricity Corporation of Nigeria invites 
renders for the supply and installation at Maiduguri, 
Northern Nigeria of 
1 No. 250 kW Diesel driven alternator Set, and 
1 No mechanical type circulating water cooler 
suitable for use with this machine. 


Tender documents and Specifications for the 
Contract may be — from the Resident 
Engineer, Electricity Corporation of Nigeria, c/o 


Adelphi, John Adam Street, London, *V.C 

Kach Tender must be enclosed in a sealed | envelope 
marked ‘* Confidential—Tender for 250 kW Diesel 
Alternator Set—Maiduguri"’ and must be received 
at the office of the SECRETARY, ELECTRICITY 
CORPORATION OF NIGERIA, ELECTRICITY 


HEADQUARTERS, 13, BROAD STREET 
PRIVATE MAIL BAG 2030, LAGOS, not later 
than noon on SATURDAY, 20th AUGUST, 1960. | 


Tenders received in any other manner will not be 
considered 
The Electricity Corporation of Nigeria does not 
undertake to accept the lowest or any tender 
Further information concerning this Contract may 


be obtained on application to the RESIDENT 
ENGINEER, LONDON, 
GEORGE W. NICOL, 
ACTING SECRETARY TO THE 


CORPORATION 


C 628 


THE REPUBLIC OF THE SUDAN 
MINISTRY OF IRRIGATION AND 
HYDRO-ELECTRIC POWER 
KHASM EL GIRBA DAM AND ASSOCIATED 


INVITATION TO BIDDERS 


REPUBLICA DE NICARAGUA 
EMPRESA NACIONAL DE LUZ Y FUERZA 
MANAGUA 


HYDROELECTRIC SYSTEM -TMV 
FIRST STAGE 
JULY 28, 1960 
The Empresa Nacional de Luz y Fuerza, an auto- 
nomous entity of the state, Republic of Nicaragua, 


announces that having obtained financing from the 
International Bank for Reconstruction and Develop- 


ment and from the Development Loan Fund for 
the construction of the first stage of the Tuma- 
Matagalpa-Viejo Hydroelectric System, will receive 


sealed bids addressed to the Construction Manage- 
ment of the same entity for the construction of the 


works described hereon, until the 18 HOURS of 
the 28th of OCTOBER of 1960 

CONTRACT No. TMV-IAL 

PROJECT: TMV SYSTEM—FIRST STAGE 


WORK: MANCOTAL DAM AND 
ANT WORKS 
Bids will be publicly opened and read aloud by 
the Construction Management of the Empresa 
Nacional de Luz y Fuerza in Managua at the 
10 HOURS of 3rd of NOVEMBER of 1960. 
Copies of the Contract Documents, plans and 
specifications may be examined and obtained upon 
the payment of C$450.00 or US$60.00 in the follow- 
ing places respectively 
(1) Empresa Nacional de Luz y Fuerza (Construe- 
tion Management), Managua, Nicaragua 


APPURTEN- 


(2) Electroconsult—13 Via Cavaliotti, Milan, 
Italy , 
Contract documents, plans, specifications and 


general information may be examined at the follow- 
ing places 

(1) Empresa Nacional de Luz y Fuerza (Construc- 
tion Management), Managua, Nicaragua 

(2) Electroconsult S.p.A 13 Via Cavallotti, 
Milan, Italy 

(3) Nic araguan Embassy in Washington, | 
1627 New Hampshire Ave., N.W. 

(4) General Consulate of Nicaragua in New York 
1720 Ave. of the Americas Rockefeller Center, 
Suite 2 200, New York, 

The said work consists of the following:— 

LOCATION: Work situated 20 kilometers N.W. 

of the City of Jinotega, Department of Jinotega, on 
the Tuma River 

DESCRIPTION: EARTH DAM AND EARTH 

DIKE: Homogeneous type resting on andesitic 
foundation; maximum height, 46 meters; crest 
length, 812 meters; total volume, 880,000 m* 

DIVERSION TUNNEL; 52 m*. of cross section; 

length, 340 meters; concrete, 10,500 m*; reinfore- 


S.A. 


ing steel, 175 tons. 

SPILLWAY Uncontrolled “ Morning Glory” 
type maximum diameter, 26 meters; concrete, 
400 m*.; reinforcing steel, 40 tons 

DISCHARGE TUNNEL Diameter 7.5 meters; 
cross section, 46 m?* length, 267 m concrete, 

| 3,000 m*.; reinforcing steel, 200 tons © 626 


worRKS 


THE MINISTRY OF IRRIGATION AND 
HYDRO-ELECTRIC POWER OF THE REPUB- 
LIC OF THE SU DAN propose to call for TENDERS 
for the Main Civil Engineering and Associated Works 
of the KHASM EL GIRBA Dam Scheme in the 
gorge of KHASM EL GIRBA on the ATBARA 
The site is about 4 kilometres upstream from the 
town of KHASM EL GIRBA, approximately 
437 kilometres from the junction with the main Nile. 

The Main Civil Engineering Works will comprise 
the construction of a buttress concrete dam acro: 
the river channel, with earth dams on either flanks 
together with control gates and other equipment 
The concrete dam will have a length of 350 metres 
and a maximum height of 55 metres above river bed 


level. The length of the earth embankments will 
be approximately 3.5 kilometres 
The Associated Works will comprise the construe- 


tion of permanent and temporary housing with roads 
and services 
MAIN CIVIL AND ASSOCIATED ENGINEERING 
WORKS 

(1) A_ preliminary pamphlet showing 
outlining the work involved will be 
for issue now 

rhe general technical information in cona.ce- 
tion with the proposed works is indicated in the 
pamphlet 
) Contractors who may be interested in tendering 
for the Main Dam and Associated Works should 
submit full details of their qualifications and 
experience as soon as possible and not later than 
July 3ist, 1960, to enable tender documents 
and drawings to be issued on August 10th, 1960, 
to those Contractors who satisfy the requirements 
of the Ministry 
ALTHOUGH THE GOVERNMENT OF T 
REPUBLIC OF THE SUDAN IS NOT YRT AI 
TO ENTER INTO ANY DEFINITE COM) 
MENT, IT IS HOPED THAT THE MAIN (¢ 
ENGINEERING WORKS WILL COMMENCE 

NOVEMBER, 1960 | 

rhe Consulting Engineers to the Ministry on this 

Project are:— 


drawings 
available 


8.0.G.R.E.A.H. 
SOCIETE GRENOBLOISE D’ETT DES ET 
D’APPLICATIONS HYDRAULIQUES, 
BOITE POSTALE 145, 
GRENOBLE (FRANCE) 
Applications for the preliminary pamphlet by bona 
fide firms should be made to one of the following, 
with a copy to the Consulting Engineers: 


MINISTRY OF een AND 
HYDRO-ELECTRIC POWE 

rHE REPUBLIC OF THE SUDAN, PO B. No. 87 8. 
KHARTOUM (THE SUDAN). 


wy TOR, MINISTRY OF IRRIGATION | 
ND HYDRO-ELECTRIC POWER, 

THE REPUBLIC OF THE SUDAN, 
WAD MEDANI (THE SUDAN) 


THE 


THE 


Applications received after the dates spe nom 
above might not be considered. C 644 


| BINNENWEG-ROTTERDAM-HOLLAND. 


PATENTS 





THE PROPRIETOR OF BRITISH PATENT 
NO. 772546 for “A TUBULAR ELEMENT 
STEAM-GENERATOR, desires to enter into 
negotiations with a firm or firms for the sale of the 


patent or for the grant of licences thereunder 
Further particulars may be obtained from MARKS 
AND CLERK, 57 and & 5s, LINCOLN’S INN FIELDS, 


LONDON, W.C © 630 


THE PROPRIETORS OF PATENT NO. 750342 


for “ IMPROVEMENTS IN OR RELATING TO 
ELASTIC STAPLE ELEMENT STRIP” desire 
to secure commercial exploitation by Licence or 
otherwise in the United Kingdom Replies to 


Haseltine La 
Bl IL ‘DINGS, 
w.c 


& Co. 25 


e , SOUTHAMPTON 
CHANCERY 


LANE, LONDON, 
C 627 


THE PROPRIETORS OF PATENTS NOS. 
2 for “‘ IMPROVEMENTS IN OR RELATING 
TO BUCKET WHEEL EXCAVATORS FOR 
EXCAVATING EARTH OR THE LIKE” and 
785184 and 785272 for “A BUCKET WHEEL 
EXCAVATOR FOR EXCAVATING EARTH OR 
THE LIKE” desire to secure commercial ex- 
ploitation by Licence or otherwise in the United 
Kingdom.—Replies to Haseltine Lake & Co 
BUILDINGS CHANCERY 
W.C.2 C 643 


Ix 


SOUTHAMPTON 
LONDON, 


LANE, 


WANTED 





see 
SOME USED DIESEL-ENGINES. DORMAN 
POWER UNIT, TYPE DL4 OR DL6é. 

Send full details and price to BOX 5086, 
GRIJSEELS ADVERTISING-166 NEIUWE 
C 635 


FOR SALE 
OR HIRE 


REED-MOORE PLASTIC FABRICATIONS. 
co 072 


é. 
SIDLEY AVENUE, VICTORIA AVENUE 
EAST, BLACKLEY, MANCHESTER 9. 
Specialists in all types of Plastic Fabrication 
(P.V.C., Polythene, and Perspex Assemblies), 
| E.G. Plastic Ducting, Dye-baths and Electrical 
| Boxes of any size and design. C 651 


| 42, 
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STEEL, ALUMINIUM, 
AND OFFCUT, 10 to 
quantities. Cash vig. 
41, LOUDOUN ROAD, 


BRASS, SHEET 
24G. Small or large 
DYAS & FOWLE, 
N.W.8. MAI. 271 7 
G 663 





15,000 NPK COLD FORGED HEX SOCKET 
SAFETY SET SCREWS, 15 assorted sizes up to 


2 in. length by 4 in. diameter Sell lot for £100 i JOHN HANDS DOUBLE SIDED FRICTION 
G. GILFILLAN, 29. SOUTH STREET, WORTH SCREW PRESS. Motorised for 400/440/3/50 
ING, SUSSEX. TELEPHONE 8719. C637 | ‘SUPPly.  Preasure exerted approximately 60 tons 


Maximum stroke 15 in. Between uprights 874 in 


Tee slotted bed 36 in. by 46 in. Weight approxi 

EDWARDS !0 FT. BY | IN. OVERCRANK eennaed ss ne 
: - 4485 DOUBLE SIDED 
GUILLOTINE. M.D. 400/3/50 DOUBLE CRANK POWER PRESS. Motor- 
- ees ised for 400/3/50 supply Pressure exerted 
H. BELL (MACHINE TOOLS) LTD. | approximately 100 tons. “Stroke 6 in. Between 
uprights 42} in Bed 42 in. by 32 in Hole in 
Ww =i STREET bed 33 In. by 203 in. Weight approximately 

sKEDS, 4 S tous 
Tel. 63-7398 G 854 ve Gee nenean DOUBLE SIDED 
TION CAM ACTION DRAW- 
150 H.P. FOWLER DIESEL MECHANICAL ING PRESS. Can be supplied motorised for 
SHUNTING LOCOMOTIVE, NEW 1940 400/440/3/50 supply. Punch stroke 8 in. Bilank- 
4 FT. 8} IN. GAUGE. PRICE £2250. holder stroke 4 in Between uprights 20 in 
F. BURRILL & CO Bed 15 in. by 154 in. Hole in bed & in. diameter 
235a, CATHEDRAL ROAD, Weight approximately 45 cwt 


CARDIFF 

rel. 26100 ( PRATT NDED GUILLOTINE 

SHEARING MACHINE. Motorised for 400 

440/3/50 supply Capacity 6 ft. by } in With 

automatic hold-down and front, back and side 
gauges. Weight approximately 68 cwt 


LEE & CRABTREE DOUBLE SIDED PRESS 


“ CRAIG & DONALD” DEEP GAP GUILLO- 

TINE for sale. Capacity 14 ft. by din. Gap 12) in 

Automatic hold-down and gauges Preadle clutch, | 

Weight approximately 11 tons. Motor drive _ 5/50 
-F 


J. EDWARDS LIMITED, 359, EUSTON | BRAKE. Motorised for 400/3/50 supply. | Ap 
ROAD, LONDON, N.W.1, or 41, WATE it STRE BT. | seccinnns qreoaey, 28 ft. by te o.wg. of © fh. By 
BIRMINGHAM. 3 C 617 % in. or t. 6in. by } in. Stroke approximately 

eadironn te rpetimets 114 tons 
z m ENDED GUILLOTINE 
“HOLROYD RIVET PUNCHING SHEARING MACHINE. Motorised for 
MACHINE for sal Motorised, toggle action, 400/3/50 supply. With automatic sheet hold-down 
— powss lift to — 138i rib + in a and adjustable front, back and side gauges 
rivets. sap. Sin able 13¢@ in. by 5 in Liectrics Capacity ld stee tt " appr 
for 350/440/3/50.— Photo, ete., from F. J. EDWARDS canes 50 cwt. ee 
LIMITED, 359, EUSTON ROAD, LONDON, | ggsco MOTOR DRIV 
N.W.1, or 41, WATER STREET, BIRMING THROATLESS sMeanren Pe ALY 
HAM, 3 C 616 For cutting straight or irregular shapes from 
sheets of any length or width. Capacity 12 «.w.¢ 
mild steel. Diameter of cutters 33 in. Motorised 
for 400/440/3/50 supply Weight approximately 
34 cwt 
2500 kW 6600 volts 3 phase 50 cycles condensing Photographs of the above are available 


I 
STEAM TURBO ALTERNATOR SET incor 


Very favourable Hire Purchase terms can be 

porating turbine by HICK HARGREAVES, obtained 
designed for work with steam at 185/200 p.s.Lg., MACHINE TOOLS. NEW AND USED 
500/600 deg. F. temperature, speed 3000 r.p.m Of Every Description Attractive Prices 
Direct coupled to alternator by LANCASHIRE a 
DYNAMO'& CRYPTO. with’ switeygear. set) KF. J. EDWARDS LTD. 
complete with HICK HARGREAVES condenser 50-961, RUSTON ROAD 
for cooling water Ly 80 deg. F ae LONDON, 24 wi / " 

625 kW 400 volts 3 phase 50 cycles back pressure Tele — o> ie Se 4681-3771 

STEAM TURBO ALTERNATOR SET inoor- ope ae 
porating turbine by BELLISS & MORCOM, 4 — ; 
designed to work with dry saturated steam at | “AYSDOWNE Res 9 a waran STREKT 
150 p.s.ig., exhausting against 15 lb. back pressure relephone Cent 17606 8 G 876 
speed 4500 r.p.m Direct coupled through I y itral 7 3-8, ; 4 


reduction gearbox to alternator by LANCASHIRE 
DYNAMO & CRYPTO, with exciter and switch- 
ear 

500 kW 400 volts 3 phase 50 cycles back 
STEAM TURBO ALTERNATOR 
BRITISH THOMSON HOUSTON, 
turbine rated to develop the above output when 
supplied with steam at 300 psig., 150 deg. F. 
superheat, exhausting against 60 Ib. back pressure 
Makers advise this set will give 400 kW, without 
modification, when supplied with steam at 150 


reassure 
ET by 
incorporating 


EDUCATIONAL 





NATIONAL COLLEGE OF 


p.s.ig., exhausting against 15 Ib. back pressure RUBBER TECHNOLOGY 
Direct coupled at 3000 r.p.m. to alternator, with 
exciter and switchgear ; Northern Polytechnic 

300 kW 400 volts 3 phase 50 cycles STEAM 
ENGINE DRIVEN ALTERNATOR SET Holloway Road - London, N.7 
incorporating BELLISS & MORCOM compound Tel: NORth 4231! 
engine, rated to develop 435 h.p. when supplied ’ 3 zie. 
with steam at 215 p.s.ig., exhausting against 25 Ib HEAD: F. H. COTTON, Ph.D., 
back pressure. Direct coupled at 375 r.p.m. to M.Sc., F.R.LC., F.1.R.1 
alternator by CROMPTON PARKINSON, with Ang BeBbehe ey F oheSbebe 
exciter and switchgear } 

Size No. 8 FRASER WATERTUBE BOILER, “RUBBER IN ENGINEERING” 
12 ft. 0 in. high by 7 ft. 3 in. wide by 9 ft. 6 in. 


long, designed for 120 p.s.ig. working pressure, (ORGANISER : 


 t. 1 Se 199 pe ccking pesuite F, R. SABERTON, 
evaporation 25 )./hr. from and at 212 deg ° . P 

Complete with chimney A.M.I.Mech.E.) 

FOUR modern unused Size No. 14 SPENCER 


A course 
specialists 


HOPWOOD VERTICAL MULTITUBU. 
LAR BOILERS, each 10 ft. 3 in. by 4 ft. 6 in. 
diameter, working pressure 120 p.s.i.g., 1320 Ib./hr 


of six evening lectures by 


from the College Staff, 





qvagensiion Wik’ call teed’ Cauwsiets ttm | Research Associations and Industry, 
standard fittings and mountings. on Wedne sday evenings commencing 
on 28th September, 1960, at 6 p.m, 
GEORGE COHEN 
SONS & CO. LTD., FEE: £1 28. Od. 
WOOD LANE, LONDON, W.!2. 
(Shepherds Bush 2070). Details and form of application 
STANNINGLEY, NR. LEEDS. from the HEAD OF THE COLLEGE. 
(Pudsey 2241). | © 680 
C 571 








turn to the centre of editorial section. 









NUED 





CONTI 


CONSULTANTS & EXPERIMENTAL 
EXPERIMENTAL al 
-« WORK 
DEVELOPMENT WORK 
PLINT & PARTNERS LTD. PROTOTYPES 


Blakes Road, Wargrave, Berks. 
Tel: Wargrave 407 


MECHANICAL ENGINEERS 


investigate research problems 
and design and manufacture 
equipment for 
RESEARCH & DEVELOPMENT 
INSTRUCTION 


DESIGN, MANUFACTURE AND TEST 
SPECIAL PURPOSE MACHINES 


SCIENTIFIC INSTRUMENTS TO 
MACHINES AND APPARATUS OF 
SEVERAL TONS 

| OVER 30 YEARS EXPERIENCE 

| | A.D. AND A.R.B. APPROVED 


G 776 





ACLOQUE (METALLURGISTS) LTD. 
SPECIALISTS FOR THE MECHANICAL 
TESTING AND ANALYSIS OF ALL | 

METALLIC MATERIALS 
REFEREE ANALYSIS UNDERTAKEN | 


RESEARCH ENGINEERS LIMITED 


ee oN Na ee leg 
). | 
UB (METALLURGISTS) ‘NORTHAMPTON GROVE, CANONBURY, N.1 
Telephone: Abbey 1481. G 887 | CAN 4244/5/6 G 878 
DISMANTLERS 


TRADE AND TECHNICAL) 


PRECISION ENGINEERING FROM SMALL | 
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For factory dismantling the 
MAYER, NEWMAN SYSTEM 
Scrap Iron & Steel Clearance 

MAYER, NEWMAN & CO. LTD. 
Arundel House, Arundel Street, London, W.C.2. 
Telephone: TEMple Bar 9711. 





G 850 























AltA ob 
bee 


GANTRIES 


AND LIFTING GEAR 
with ELECTRIC or 
HAND BLOCKS 








up To 
5 TONS: 





| 


| E c 
SPENCER BRIDGE WORKS 


NORTHAMPTON 


ENG Co 


NGINEERS) Ll 











Illustration shows part of two complete trains used to deliver 


SUMMERSON 
‘Designing’ wins 
big Thailand 
contract for rails 
and switches 


In the face of keen worldwide competition, Summersons obtained a contract 
from the State Railways of Thailand comprising 115 turnouts angle 1 in 10, 
complete with over-riding switches and cast manganese vee pieces, also 
seven diamond fixed crossings, angle 1 in 10, including two acute crossings with 
cast steel vees and two obtuse crossings. Ancillary equipment was also 
supplied. 

Good designing was a deciding factor, and Summersons 120 years of experience 
of designing, manufacturing and laying railway track stood them in good 
stead. Write for a copy of Summersons Book of Railway Sidings. 





THOMAS SUMMERSON & SONS, LTD., MOWDEN HALL, DARLINGTON 
DARLINGTON 5226 
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BOLTS, NUTS, SPECIAL FASTENINGS 






IL 


a bolt, for 





JAMES WILEY & SONS LTD., 
Telephone : James Bridge 2692 





HU 


€ 
a! 


Whatever your fastening problem, 
Wiley can make a bolt for it—and 


anut too—ask them 


DARLASTON 


; LOCOMOTIVES & 





Designers and Builders of 
Steam, Diesel and Diesel-electrie 
and Battery Locomotives for 

all purposes. Flame Proof 
Diesel and Battery Locos 

for underground working. 


DSWELL, CLARKE 


& COMPANY LIMITED 
Railway Foundry, Leeds, 10 


LONDON OFFICE : 

14 Howick Place 

Victoria Street, $.W.1 
TELEPEONE: Victoria 6786 


A STEP FORWARD IN CLUTCH DESIGN 


| se The most Universal Clutch for every type of 
friction drive. 
%& The most extensively used. 
¥%& 30 years of intensive specification. 
The most successful In both performance and 
durability. 
te Mechanical, Pneumatic and Hydraulic types. 





TAYLOR INDUSTRIAL CLUTCHES 





CASTLETON 
Phone: 57800 CASTLETON ROCHDALE 


TROWS UPPER WORKS 














THE 


NEWBURY 


DIESEL Co. Ltd. 


NEWBURY - ENGLAND 


For 
PMARINE 


DIESEL ENGINES 
UP TO 1600 H.P. 




















LANCS 









COMPRESSORS 














BOOSTERS 








BLOWERS 





These Gas Compressors, capacity 
400,000 cu. ft. per hour at 15 
lb/sq. inch, are installed at 
Etruria, Stoke-on-Trent. 


Photograph by courtesy of West Midlands 
Gas Board. 


Better built by 


WALLER 





Problems involving the transmission of air or gas—over long 
or short distances—at high or low pressures—in large or small 
quantities—can best be solved by applying more than a 
century’s specialised knowledge and experience such as ours. 


Compressors Single or multi stage reciprocating types: pressures up to 


5,000 p.s.i. 
Exhausters 
Blowers 

pressures up to 12 p.s8.i. 
Boosters 


GEORGE WALLER & SON LTD - PHOENIX IRON WORKS - STROUD - GLOS 


Roots positive type up to 15° H.G. Vacuum. 
Roots positive type: capacities up to 1.4 million cu. ft. hour: 


High or low pressures; positive or fan types. 


Telephone : 
Brimscombe 2301-2 


























Jevland, Motors Limited 


employ 6 SAFRAN 


Unishaft Electric Pumps (3"/4': 
24'/3') to supply 10,500 G.P.H. 
of cooling water to the engine 


test benches. 


fia # 


SAUNDERS VALVE COMPANY LIMITED 


SAFRAN PUMP DIVISION 


DRAYTON STREET WOLVERHAMPTON 





* AUTOMOBILE 


Body panels, wings, cabs, 
silencers, petsol tanks, etc. 
| 
j 
SR ae aNON rR 


Riveting and 








SHEET METAL WORK & ENGINEERING 


FOR “EVERY INDUSTRY 


For many years we have enjoyed a reputation for work of the highest 
quality and precision finish. Our spacious workshops house some of the 
most up-to-date metal working machinery and our resources are available 
to those who require prototypes or pilot runs as well as to those whose 
demand is for quantity production. 


% ELECTRONICS | 


Main control cabinets, instru- 


ment panels and boxes, 
receiver chassis, etc. 


OUR SHEET METAL WORKING PLANT INCLUDES: 


Presses up to 200 tons, Guillotines, Wiring Machines, Press Brakes, Benders, 
welding and general 


all types of 


GBrownd(oftd 





*& AIRCRAFT 


| Fuel tanks, elevators, tail 


planes, pressings, fabrications, 
in all metals. 


j 


engineering plant. 


WEST RD., TOTTENHAM 
LONDON, N.!7 


Telephone: TOTtenham 2257-8-9 








ELYGT 


pumps 
keep the job moving 


A FLYGT Pump working unattended over- 
night kept this site°dry, thus enabling the 
men to commence work immediately on 
arrival in the morning without loss of time. 
The contract was consequently completed 
ahead of schedule with a corresponding 
reduction in cost and increase in profit. 
The FLYGT Pump was simply lowered 
into the water, coupled up and left working 
unattended for days on end. 


robiem 


be BOUGHT 


i HIRED 
INDUSTRIAL PUMPS - LTD. 
20 Bentinck Road Hyson Green, 

NOTTINGHAM 


» 


\ 51823 
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‘Engineering ’ 
Reprint 


Supply 
Service: 


Single copies of these articles 
reprinted from * Engineering ° are 
available from the publisher 

36 Bedford Street, London 

WC2 free of charge: 


Full Load Efficiency Testing of 

Turbine Gear Units (courtesy of 
The David Brown Corporation 
(Sales) Limited). 


Road Improvements: Choosing 
Priorities by a New Formula, by 

Dr. G. Charlesworth, D. J. Reynolds, 
B.Sc.(Econ.), and J. G. Wardrop, 
B.A., Road Research Laboratory, 
DSIR. (Read at the British 
Association Meeting in September, 
1959, under the title ** Road 

Traffic Economics ”’). 


Heat Flow Research— Analysis of 
Brake Drum Temperature in 

Racing Cars, by T. P. Newcomb, 
M.Sc., A.Inst.P., Research Division, 
Ferodo Limited. 


Promising Future of Vertical 
Take-Off, by H. G. Conway, 
M.A., M.I.Mech.E., F.R.Ae.S., 
Director and Chief Engineer, 

Short Brothers & Harland Limited. 
(Read at the British Association 
Meeting in September, 1959, 

under the title ““ VTOL—An 
Aeronautical Challenge ”’). 


| Hydrostatic Drives. An 


interview with Mr. E. H. Bowers, 
Director and Chief Engineer of 
Dowty Hydraulic Units 


Limited. 


Performance of Jenbach Two- 
Stroke Oil Engines, by Professor 
S. J. Davies, D.Sc.(Eng.), 
Ph.D., M.I.Mech.E. 


Reinforcement of Branch Pieces, 
By Dr. J. S. Blair, D.Sc., 
M.1.Mech.E., Mem.A.S.M.E. 
(Assistant Director Research, 
Stewarts & Lloyds Ltd.). 


Hydrostatic Tractor Drive Easy to 
| Handle—the Lucas System 


Described (courtesy Chamberlain 
Industries Limited). 
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HERE’S A JOB 
lal Niem fe) Mi 1» me) 7 
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You are 


Ample power and a constant polishing speed increases operator output with 

out of date far less effort than is possible with conventional tools. Increased production 

1 of up to 50% each shift is commonplace. Because Hicycle tools do the work; 
if you are 


not acq Ual nted There is virtually no speed drop under load and faster work is the result, with 
with the | a better and constant finish. 


latest 


they require the minimum of physical effort. 


Ask for a catalogue 
describing the wide range 
of Hicycle production tools-—— 


including angle grinders 


Equipment with cut-off wheels. 


AT -leadgle relgeloltiondlolamdclelt- meh 
fore). ble] Mie’ we tem 1. 1-8). 7 wal 





HICYCLE POLISHING /S VERY FAST 


CONSOLIDATED PNEUMATIC TOOL COMPANY LIMITED: DAWES ROAD: LONDON: S.W.6 


P/22t8 
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British 
Industry 
specifies 

FALKS 


4 


FALKS ‘imperial’ cast-aluminium tungsten lighting fittings and fluorescent pit inspection units at the Norwich Diesel Depot of British Railways (Eastern Region) 


A FREE LIGHTING SERVICE 


, F . . ; , _ specialists, designers and manufacturers 

Our expert lighting engineers based in all principal cities of ” é _— 
; ee? ‘ f all f fittings. 

the U.K. will, without obligation, advise you on any lighting OF ON types OF Mitings 


problem large or small and prepare lighting plans for your 
approval. 


Write for Industrial Lighting Catalogue. 


FALKS, the long-established lighting 


PLANNED, EFFICIENT LIGHTING saves money all along the line 


91 FARRINGDON ROAD, LONDON, E.C.1. HOLborn 7654. London Showrooms: 20/22 MOUNT{STREET, PARK LANE, W.1. MAYfair 5671/2 


iP 139 
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The Plenty “Impelator”’ is engineered The illustration shows a 4inch in-line- 
for in-line-blending. The intense counter blender. One of a number supplied 
current action set up by the high speed to the Mobil Oil Co. Ltd.’s bulk 
mixing heads gives stable, homogeneous loading terminal at Ellesmere Port. 
blends rapidly, resulting in low operation The Plenty range also includes 
costs with compact, trouble free laboratory and pilot models for both 
equipment. vertical and side entry. 


LENT 


Eagle Iron Works, & SON Ltd. Newbury, Berks., enciano. 





Telephone: Newbury 2363 (5 lines). Telegrams: Plenty, Newbury, Telex. Telex: 84110. 
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EYOR- ELEVATOR tr: 


BULL BRIDGE WORKS ; sia 
Accrington, Lancashire Telegrams: “ Conveyor,” Acoringtoe 


SPIRAL CONVEYORS, 
BUCKET ELEVATORS, Etc. 


GIVE YOUR IR COMPRESSORS 
for DIESEL SHIPS 








EW LIFE 


WITH A 


WELLS 
OIL FILTER 


Six standard sizes, available from 
stock, for all Engineers and other users , : 
of oil. This shows cur latest 3-stage Vertical Enclosed Marine 
Write for Section ‘‘C”’ leaflet. Type Diesel Auxiliary Compressor, with Forced 
Also makers of oil Storage Cabinets and Lubrication, direct coupled to an Electric Motor. 
Barrel Pourers. Portable Paraffin Heater Machines may also be arranged for Steam Driving, and 
; nda Plants for works and outdoor use. have either one or two cranks, depending on the output. 


For full particulars write to Dept. B. 


AC.WELL sire oe REAVELL & CO., LTD 


Telegrams: REAVELL, IPSWICH 
Ns — pas Telephone No.: Ipswich 56124 (3 lines) IPSWICH 
Telegrams: “ UNBREAKABLE ” HYDE 














| 


| 
! 


Mm 





a 


| 


m 


| 


a AMAL LIMITED *INJECTORS 
HOLDFORD ROAD, WITTON, BIRMINGHAM 6 ni 
* FLAME TRAPS Sone irthia tt For oven and furnace gas burners 
used with or without compressed 
air boost. 


An effective means of trapping a flashback 
from a burner. 
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Each one of the objects 
in this photograph is a machine part 
from which is required a 
specialised performance 
combining: 

Rigidity 

Strength 

Low thermal capacity 
Non-combustibility 
Chemical inertia 
Machinability 


~~ oO 


we call them specials 








Each has been machined in our factory 





from flat Marinite sheet (up to 4 ins thick) 
to a drawing provided by the user 


can we turn one out for you? 








a MARHRINITE 








25 & 27 North Row, London W.1 


Telephone: GROsvenor 5115. Telex: Incorrupt London 


TA bene 








4P/416 
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Faw WHAT SMITHS MEANS TO INDUSTRY 
\ i IN TERMS OF 


INDICATION 


In terms of remote indication, the name SMITHS means 


a vast and comprehensive range of instruments of “stand- 
V V anything, go-anywhere” robustness. 


A ’ For example:— 


Fores SMITHS “DESYNN” SYSTEM OF 

REMOTE INDICATION 

is a simple, robust and extremely accurate method of transmitting 
to a remote observation point such functional information as 
Angular Position, Fluid Level, Force, Linear Position, Differential 
Pressure and Pressure. 













Fluid Level 




















* Operates from either 12 or 24 volt D.C. supplies 
4 * Flameproof and watertight versions available 
: * Two or three Indicators can operate from one Transmitter 
Linear Position 


* Single or Multi-Channel Recorders are also available for use 
with this system 














‘ A POINT WORTH NOTING 
All Smiths Instruments 
eal are backed by a comprehensive 
4 after-sales service 














Differential Pressure 


A typical 4° watertight 
square flange mounting 
‘Desynn’ indicator with a 
novel form of 

prismatic illumination 





Pressure 
sane rg ge | VMI 1} \ INDUSTRIAL INSTRUMENT DIVISION 
eajsie ° 
Chronos Works, North Circular Road, London, N.W.2., Telephone: GLAdstone 1136 
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Are there boffins 
in Tipton StaffordshireP 


Yes — boffins abound at Beans! 


Beans’ boffins revel in gear and gearbox problems. 


They will be delighted to discuss your designs 
and any problems that exist on casting or machining. 


But their greatest pleasure is designing industrial gearboxes to 


operate in front, behind, on top or underneath power units 
of up to 250 horsepower. 


It could be to your advantage to send your boffin to talk 
things over with the brilliant boffins at Beans. 


Industries Ltd 














Tipton Staffs. — 
Phone: TIPton 2881 




















A MEMBER OF THE STANDARD-TRIUMPH GROUP 





July 1960 ENGINEERING 


DESIGN. DETAILING ® WIRE 
, DEVELOPMENT 


including installations for | mee | |] ARMOURED 


HOSPITALS «- SCHOOLS INVESTIGATIONS RUBBER 
PITHEAD BATHS & REPORTS 


PUBLIC BUILDINGS | 
GRAIN SILOS Etc. | STRESS ANALYSIS, HOSE 


ARRA MODEL MAKING 
THE F R BOILERWORKS | Ton coseension, Sone and development for varying specifications with FLAT, HALF-ROUND and 
NEWARK (NOTTS) ENGLAND am % COrreN TS ccnaken tees 


os ROUND spiral wire. Internal diameters from j ins. to 8 ins.— 
Telegrams: Farrar, Newark 1143 


. | Se Details and prices sent on request. 
TEL. ABBEY 6132 | ‘ 9 


RAI Telephones: Newark 1143-4-5 RAR 53 VICTORIA STREET S.W1 | oo tough si hard work and years of service 
SE —ST ene | 
Eam with h2- | | 


HYDRAULIC HOSE BREWERS’ HOSE 
SAND-BLAST HOSE ROCK DRILL HOSE 
TAR SPRAYING HOSE SALVAGE SUCTION HOSE 


Full details of these and many more special purpose hoses 
from:— 





~ | RUBBER WORKS 
I ATOR S mh cL COMPANY LTD. 


—- efficient Shock Absorbing Pads 
in each corner. 





) 7 Sy fone is i SPECIALISTS IN 
The Film Type Cooling Element being elastic is i e22 RAILWAY ROLLING STOCK EQUIPMENT 
possesses the property to expand, which is an 


essential factor if the Radiators are to be used 


in temperatures frequently reaching below dé P.O. BOX 7, RENFREW 


freezing point. Write for full particulars a : Telephone: RENFREW 2384 ’Grams RUBBER, RENFREW 
and descriptive leaflet. foaN 


H. O. SERCK LTD. “tor ce Oxford Rd., Manchester 15. 


*Telegraphic Address: 
inte 2776 (3 lines) “SERCKRAD” 








. a relatively new concept in many industrie 
where dirty or dusty working conditions were 
for long accepted as inevitable because of the 
dirtiness or dustiness of the materials whict 
have to be handled. 

A concept made possible by the development 
and extension of handling techniques, particularly 
in pneumatic handling, to which Simon Handling 
Engineers Ltd., have contributed so much. 
Techniques which allow clean handling of grain, 
coal, chemical powders and other materials, 
resulting in reduced costs as well as better 
working conditions. 


CLEAN HAP 
blacks at the Ind eg j 
Rubber Company's factory at Inchin 
CLEAN HANDLIN f gra Scotiand. From a bulk intake point 
coal, alumina, phosphates and the blacks are conveyed to 
other granular materials discharged storage hoppers and thence through a 
weigher hopper direct to the Banbury 
mixers, by a mechanical handling syster 
perated from control panels 


pneumatically from ships’ holds 

When suction nozzles like these are at 
work there is no sign of the 
jisagreeable and sometimes injurious 
dust raised by mechanicz! unloading 


plant 


FOR CLEAN HANDLING, ACCURATE HANDLING AND FAST HANDLING SEE 


Simon Handling Engineers Ltd 


STOCKPORT, ENGLAND Telephone: GATLEY 3621 Telex 66-287 Telegrams: S.H.E.L. Telex STOCKPORT 
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how many people know ?... 


Ai 


\- 





That the Hydrovane Compressor in relation to the 
reciprocating or rotary compressor is more compact 
@ Has fewer working parts @ Supplies oil-free air at 
much lower temperatures than previously obtainable 
@ Light and self-contained. 

These and many other answers to questions are given 
in an interesting booklet available on request. 


WHITTAKER HALL 


London: 





Glasgow: Vernon House, Daiziel Drive, S.!. 
Liverpool: Tower Buildings, Liverpool! 


& CO. (1929) LTD 
Biack Lane Works, Radcliffe, Lancashire. 
119 Victoria Street, London, $.W.!. 
Birmingham: Exchange Buildings, Birmingham 2. 


Telephone RADcliffe 2421 


MiDiand 2257 
IBROX 2597 
Liverpool CENtral 9626 


Telephone ViCtoria 2612 


WHITTAKER HALL 











No distortion 


WHEN ALUMINIUM FUEL TANK WAS 
WELDED WITH THE ROWEN-ARC GUN 





ECAUSE Rowen-Arc welding 
guns eliminate distortion they 

made possible the welding of 510 
gallon aluminium fuel tanks being 
made for British Railways by South- 
borough Sheet Metal Works Ltd. 
The guns weld at an extremely fast 
rate—but without the excessive heat 
input that causes distortion when 
ordinary welding methods are used 
for this type of job. 
650 FEET OF WELD 
The fuel tank, designed to be slung 
under the British Railways “ Bo-Bo” 
locomotive is of an extremely com- 
plex construction and is made of 
aluminium weight on an 
already heavy locomotive. 650 feet of 
weld were involved — two thirds of 
which were inside the tank. Here the 
light weight of the Rowen-Gun made 
it a lot easier for the operators to get 
at the job and this accessibility con- 
siderably cuts down the time taken 
on each tank. 


to Save 


Another important point that came 
out was that the Rowen-Guns used 





SOUTHBOROUGH SHEET METAL WORKS LTD. SAY 
“This job would not have been 
possible without Rowen-Arc” 


comparatively little argon which re- 
sulted in big savings in cost on each 
tank. 


THE ROWEN-GUN 


The Rowen-Gun is a light weight 
portable hand gun designed for gas 
shielded consumable electrode weld- 
ing. It has a self contained automatic 
wire drive and is used with a special 


' control monitor unit in circuit with 


the D.C. welder. It welds anywhere 
and everywhere up to ten times the 
normal speed in aluminium and twice 
the normal speed in steel. 






> ed 
The finished welded tank 


WATCH ROWEN-ARC FOR FUTURE 
DEVELOPMENTS IN WELDING! 


Write for literature and details, 


Rowen-Are 


DIVISION OF RUBERY, OWEN & CO. LTD 
LONGFORD WORKS, BLACKHORSE ROAD 
LONGFORD, COVENTRY. TEL : BEDworth 2179 
MEMBER OF THE OWEN ORGANISATION 
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TYPE PSG 
TYPE SG 








WOODWARD GOVERNOR COMPANY 
ROCKFORD, ILLINOIS 


Limited Liability Company incorporated in Illinois 


OODWARLL 





HYDRAULIC 


| GOVERNORS ror 


ALL INTERNAL COMBUSTION 
ENGINES AND STEAM TURBINE 
APPLIGATIONS Bulletins on request 


TYPE UG32 











RATED WORK CAPACITY TYPE SPEED ADJUSTMENT TYPE PG-PL 
TS. se es .. Lor 2 ft./Ibs. MANUAL, LEVER OR ELECTRIC 
PSG .. “ .. 2.6 ft./Ibs. MANUAL, LEVER OR ELECTRIC 
LSG .. - 1 or 10 ft./Ibs. MANUAL OR ELECTRIC 
UG8 es 4 8 ft./Ibs. MANUAL, LEVER OR ELECTRIC 
UG32 a 32 or 40 ft./Ibs. MANUAL, LEVER OR ELECTRIC 
PG -» 42/18 or 35ft./Ibs. MANUAL, LEVER OR ELECTRIC 
PGforRR .. ‘I or 35 ft./Ibs. ELECTRIC OR PNEUMATIC ns ue 
PGPL .» 12/18 or 35 ft./Ibs. MANUAL AND PNEUMATIC —" 





SE RESON I A ART AREER Ae RNR 


UNITED KINGDOM 
BRANCH: 


664, AJAX AVENUE 
TRADING ESTATE 
SLOUGH, BUCKS 


Telephone: 
SLOUGH 26245/6 


TYPE LSGIO 


TYPE USGI 





MAIN PLANT: ROCKFORD, ILLINOIS. BRANCHES: FORT COLLINS, COLORADO . TOKYO, JAPAN . SCHIPHOL, THE NETHERLANDS 


WORLD’S OLDEST AND LARGEST MANUFACTURER OF HYDRAULIC GOVERNORS EXCLUSIVELY 
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Aluminium brass tubes seal-welded to the 6}" thick aluminium bronze tube plate of a 
reactor products cooler, two of which were recently built by Whessoe. 
WHESSOE LTD - Darlington - Tel: 68681 - London - 25 Victoria Street SWi - Tel: ABBey 3881 
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THE GREAT 
NEW SPENCER 
STEEL WORKS 
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PARSONS are proud to be associated with the great new 
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completely integrated Iron and Steel Works which RICHARD 
THOMAS & BALDWINS LTD.., are installing at Llanwern near 
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Newport. At these new Spencer Works, PARSONS (through 
PAROLLE ELECTRICAL PLANT CO. LTD. the main 


contractors) are to install:— 


Three Turbo Blowers each delivering 170,000 cu. ft. of free air per 
minute at 45 psig. 

Two 10 MW Turbo-Generators passing off steam at 175 psig. The steam 
conditions are (as on the Turbo-Blowers) 625 psig at stop valve 

with temperature 830 deg. F. 


PARSONS turbo-blowers & turbo-generators 


C. A. PARSONS & COMPANY LIMITED 


HEATON WORKS - NEWCASTLE UPON TYNE - 











UNIVERSAL BEAMS 
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The use of Universal Beams as 
Single-Span Road & Railway Bridges 


The illustration shows a typical use of the heavier ranges of Universal beams to replace 
fabricated compound girders as the main load carrying components of single-span simply- 
supported girder bridges. 





The photograph shows one span of a three-span bridge fabricated for the Crown Agents 
for Nigeria, the two shorter spans are 54’ 0” long and the centre span is 67’ 0” long. 
The Universal beam sections used in this case were 36" x 16}” section, weighing 260 lbs. 
per foot run. 


As will be seen, the fabrication is simple and costs are therefore kept to a minimum. 
In these bridges no camber was called for. However, where camber is required, it can be 
put in the beam at the rolling mill prior to despatch to the fabricator’s yard. 


For bridges of larger span, normally requiring built-up plate girders, we can supply F 
Universal beams split along mid-web, forming large T sections which, with a suitable UNIV, vERSAL, 
web plate inserted between them, form girders of the depth required to suit the span. 

BEAM MILL: 


| Wide-flange 


DORMAN LONG 
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Does your type of production call for propane? acetylene? 
or both? British Oxygen Gases give will you an unbiased 
answer. Because British Oxygen supply gases for all pur- 
poses, they can help you from experience to choose the 
most efficient, most economical gas for your particular 








NVclO ck 


st 


production needs. Only British Oxygen Gases have this 
breadth of experience and only British Oxygen Gases can 
offer you such a complete delivery service of industrial 
gases—in cylinders, or in bulk from their nation-wide tanker 
fleet—and lend you storage tanks as well if you need them. 


BRITISH OXYGEN GASES LIMITED . oon 


27 ST. JAMES'S PLACE - LONDON - S.W.1 
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Rolling heavy steel plate 
in 48” Mill. 


Profile cutting to templates. 


Power [Installations 
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Hn f sean | * Recent reconstruction of our Heavy Plate Mill 
ind General Engineering be ; 
now enables us to accept additional orders for 


plates from 1?” to 16" thickness. All plates are 


hydraulically flattened to close limits. 


ENGLISH STEEL FORGE AND ENGINEERING CORPORATION 


tmite 


River Don Works, Sheffield 
A wholly owned subsidiary of English Steel Corporation Ltd. 
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PRECISION BELT DRIVES 
EX STOCK FROM GROFTS 


@ Eliminate slip or power loss 
> 
@ Ensure more accurate timing of synchronised drives 
@ Dispense with tensioning devices 


@ Suitable for slow or high speeds—from inches to over 15,000 
feet per minute 


@ Permit high-ratio drives at short centre distances 
@ No lubrication or maintenance necessary 


@ Easy installation with Crofts Taper-Flushbushes 


AVAILABLE AS STOCK DRIVES — 
LIGHT DUTY—#3” PITCH 
HEAVY DUTY—43” PITCH 
UP TO 64 H.P. AT 6,000 R.P.M. 


BELT WIDTHS— in., | in., 
Idin., Zin. and 3 in. 


A typical example 
of a multiple non-slip 
**PowerGrip”’ drive. 


CROFTS (ENGINEERS) LIMITED 


THORNBURY BRADFORD 3 YORKSHIRE Telephone : 65251 (20 lines) 
Telegrams : “Crofters Bradford Telex’’ Telex 51186 





BRANCHES AT : Belfast Birmingham Bristol Cardiff Dublin Glasgow Ipswich Leeds Liverpool 
London Manchester Newcastle Northampton Nottingham Sheffield Stoke-on-Trent 
Subsidiary Companies in Canada, Seuth Africa, U.S.A. World-wide Representation. 
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The solution to 
alignment problems 
and for transmitting 
motion at varying 
angles. . 


EIM Zecé ROSE 


SPHERIGAL BEARINGS AND 
SPHERIGAL BEARING ROD ENDS 


DIFFERENT TYPES OF ROD ENDS 


The principle of these units is a single ball oscillating in a 
suitably made housing. 


Heim Unibal rod ends are made with B.A., B.S.F., Unified 
and American threads, male or female, up to { in. 


Rose rod ends have B.A., B.S.F., Whitworth and metric 
threads, male or female, up to { in. 


Spherical bearings have ball bores of 4 in. to 2 in. diameter. 


Most of these units may be released by our own A.I.D. or 
A.R.B. inspection organisation. 





DIFFERENT KINDS OF 
SPHERICAL BEARINGS 


Full dimensional details are given in the catalogue obtainable 
free of charge upon application to 


ROSE BROTHERS (GAINSBOROUGH) LIMITED 
Bearings Division, Gainsborough, Lincs. 
Telephone: Gainsborough 2231 (8 lines) Telex: 5641 
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i AT LOWER cosi 1 CENTRE 


High Tensile Steel Mild Steel 
j pressed to shape Fabrication 


; all welded by 4 in. penetration process. 
Two halves bolted together. 


This method of construction supersedes the conventional 
casting for spur wheels—patterns are not required, and the 
total elimination of distortion means no rejects. The cost is 
lower, delivery is faster. 


The rings are immensely strong and more accurate ; machining, 
done by customer is simpler, life is longer: can be stress- 
relieved if required. 


SIZES FROM 5 FT. DIAMETER UPWARDS 
TO ALL REQUIREMENTS 


for Machine Tools, Cranes, Mechanical 
Handling Equipment, etc. 


Extensively used by Butters Bros. in heavy cranes. 


RTM 








yes 








(CONSTRUCTION COY. LTD 

















WHITEGATES ENGINEERING WORKS, 
MOTHERWELL . SCOTLAND 


AN ASSOCIATED COMPANY OF BUTTERS BROS. & CO. LTD 
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275-kV sw tchgeor 


Reyrolle supplied the 275-kV 
air-blast switchgear, 


66-kV_ small-oil-volume switchgear, 


Consulting Engineers : 





3:3-kV air-break auxilliaries switchgear, il sa 


Photographs by courtesy of C.E.G.B., North Eastern Division 
and 415-volt distribution gear 


together with associated 


control-equipment. 


Reyrolile 


A. REYROLLE & COMPANY LIMITED - HEBBURN - COUNTY DURHAM - ENGLAND 
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THOS. W. WARD LTD 


ALBION WORKS « SHEFFIELD 
PHONE :- 26311 (22 LINES) - GRAMS:- FORWARD SHEFFIELD 
IC TTENHAM HOUSE, LANCASTER PLA 


AND, W.C.2. PHONE: TEM-BAR 1515 
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Jj. BLAKEBOROUGH & SONS LTD 


29 


July 1960 


WATER 
SCREENING 
PLANT 








Built to the most advanced specifications for efficient 
service, with low operating costs, high resistance to wear 
and corrosion, and ability to withstand full overload in 
emergency, Blakeborough self-cleaning screens have 
proved their value many times over on power station 
circulating water and other applications. 


The examples illustrated are of Revolving Drum pattern. 
Amongst recent orders for this type are the four 38-ft. 
diameter units supplied for Kincardine Power Station of 
the South of Scotland Electricity Board; and the six 
30-ft. diameter units at present in hand for Uskmouth 
Power Station, of the Central Electricity Generating 
Board. 


The headstock visible on the right of the installation 
view belongs to the motor operated screen chamber 
penstock—another notable Blakeborough speciality 


BLAKEBOROUGH 





BRIGHOUSE - ENGLAND 
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PRECISION GEAR-CUTTING 
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Here’s proof 
of real precision 


—better than Admiralty 
Class 1 Specification 


>. me © 


i The diagram shows a composite-error record (in 
i part) of a precision-hobbed 4 D.P. spur ring of 
56.250-in. P.C.D. Photograph shows gear ring on 
hobbing machine after cutting, with master gear 
spring-loaded in close mesh, and error record 
being taken. Total error over 225 teeth—including 
master gear error—0.0012 in. 


A wide range of precision gear-cutting © Enquiries invited for helical, spur, and worm gears, 
work can be undertaken by AEI... from 1-in. up to 120-in. diameter. 
© Customers’ blanks also processed if required. 





For full particulars of this AEI service please write to Gear Sales, Rugby. 


Heavy Plant Division 
Associated Electrical Industries Limited 


RUGBY, ENGLAND 


ASSSS 
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K-200 (air slide) 


Speed Airflow Pressure 


rpm cfm psi 
1500 75 2 
3000 ~=«tS0 7 
> K-300 
of Speed Airflow Pressure 
’ rpm cfm psi 
1500 =: 100 5 


2900 200 10 





L-675 


Speed Airflow Pressure 


s rpm cfm psi 
us 1500 100 5 | 
Yar, 2750 450 io j * 
Ss 1500 200 ae 
2750 400 12 | 


* available with 2 : | step up gear 


Thousands of Godfrey blowers are in service t carbon seals, continuous duty. 


Also available for pressures up to 
in pneumatic conveying systems throughout 15 psi, intermittent duty. 
the world. These blowers are simple, compact 

and reliable in service. Illustrated are three 


models from the range available with typical 


M-2000 


Speed Airflow Pressure 
rpm cfm psi 
1500 750 3 
2200 1000 10 





performance details in actual applications. 





SiR GEORGE GODFREY & PARTHERS (1mD) LTD 





SIR GEORGE GODFREY & PARTNERS (INDUSTRIAL) LIMITED 


HANWORTH - MIDDLESEX 
Telephone : FELtham 3291 Cables: Godfrepart, London 
ASSOCIATED COMPANIES: MONTREAL, MELBOURNE AND JOHANNESBURG 
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HYDRAULIC PLATE 
CURVING PRESS 


oe nat Ce. ee 


The press is made with dies 


EE ne 


varying from 3ft. to 8ft. long, 
but it will progressively 
curve plate edges of any 
length prior to rolling. 

The frame is of all welded 
steel construction and has 
two or more upstroking 


rams and cylinders. These 


{ presses can be made to work 
ee a 
: from an existing hydraulic 
; 
: supply or supplied with 
‘ 
is electrically driven self- 


contained pumps. 


mel 


We also manufacture 


High Pressure Hydraulic Plant for 
Shipyards, and Railway Workshops, 
Plate Bending Rolls, Punching 
and Shearing Machines, Continuous 
Finishing Presses for Silks and 
Rayons, Veneer and Plywood Presses, 
Cotton Baling Presses, Die Spotting 
Presses, Pumps, Accumulators, Valves 
and = Intensifiers. 


me HENRY BERRY 


=_ co. LTE. 
CROYDON WORKS, LEEDS, 10. 


Telegrams: “RIVETTER LEEDS 10” 
Telephone: LEEDS 75481 /2 
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Tecalemit Mechanical Lubrication Systems save power, lubricant and 
labour, and greatly increase the working life of your machines. They are 
infinitely flexible, and can be fitted into new designs or existing machinery. 
With Tecalemit Mechanical Lubrication, bearings need no longer be 
accessible to hand oiling, and there will be no forgotten, neglected or 
under-oiled bearings to cause costly breakdowns and production hold-ups 
Nor is there any danger of messy excess lubricant spoiling products. 


Tecalemit Mechanical Lubrication Systems provide accurately regulated 
lubrication to each individual bearing, at the correct intervals. 


The BRENTFORD is a fully automatic multiline oiling system, with from 
— one to twenty lines, each with its own independently regulated pump. 


The unit takes its power from the rotary or reciprocating motion of the 
machine it serves, or can be supplied with its own electric motor. 


The BIJUR isa single-line system, with one central pump supplying up to 
= 100 points. Each outlet is equipped with a metering valve which gives a 


pre-determined regulated supply of oil to each bearing. 


Tecalemit Mechanical Lubrication can solve your problems and speed 
your production. 


To TECALEMIT LTD. (Sales E ) PLYMOUTH, DEVON 








Fill in this coupon and post Please send me full information on:— 
it today. If you have a Tecalemit BRENTFORD Mechanical [ 
particular application or Lubrication | 


trouble-spot in mind, by all TheTecalemitBIJURSingle-LineSystem | 
means enclose a note, a All Tecalemit Mechanical Lubrication | 


sketch or a drawing. You systems for grease and oil 
will be under no obligation Ienclose details ofa particular 
whatsoever. lubrication problem. L 


TECALEMIT |“ 


THE AUTHORITY ON LUBRICATION Bi 


ADDRESS 


TECALEMIT LIMITED - (SALES EF ) 
PLYMOUTH - DEVON 











T.714 
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Submerged Arc 
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Dal MEATING & WELDING DEPARTMENT 
Trafford Park - - - Manchester 17 
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welding equipment 
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Inert Gas Arc 
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Behind the range of AEI electric welding 

equipment is the research and experience of a vast 

engineering organisation making extensive use of this 
equipment in its own factories. 
You have the benefit of all this when you buy welding 
| 


i equipment from AEI. For further particulars write to your 
local AEI office, or direct to— 


b 


TRANSFORMER DIVISION 
Associated Electrical industries Limited 
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of a Lack of Engineers | 
on the Railways 


NY change in a nation’s communica- 
tions system will be reflected | 
directly or indirectly in the whole 
economy. Current re-examination of 
Britain’s transport policy is therefore 
being watched with some concern by a 
variety of interested parties. 

Forestalling the Stedeford Committee, 
who are priyately to advise the Govern- 
ment with a view to legislation next 
session, the Select Committee on the 
Nationalised Industries last week pub- 
lished its report on British Railways. 
Its findings, which have an air of 
common sense, may, if adopted, lead 
to a redisposition of certain industries | 
and a more serious attempt to recruit | 
engineers. 

First of all, the committee believe 
“there is no doubt that a large-scale 
British railways system can be profit- | 
able.” It is not time yet for railway | 
equipment manufacturers to look fever- 
ishly for new fields of enterprise; nor 
will the advocates of “railways into 
roads *’ find much encouragement. 

The committee also consider the 
railways to be “a single integrated | 
system,” and, allowing for the proper | 
delegation of management responsi- 
bility, are opposed to further decentral- 
isation. The centrifugal movement 
towards regional autonomy may there- 
fore be halted, perhaps leading to 
greater standardisation of equipment. 

Criticisms were levelled at British 
Railways on the count of technical 
backwardness. Electrification had been 
delayed by lack of qualified engineers; 
automatic braking systems were inade- 


| possible instrument in its plans for 


| their national independence since 1918, 


| help itself. 


then the cost of such uneconomic 
operations should be borne by public 
funds. 

A major proportion of the rolling | 
stock on the Southern Region is only | 
used twice a day—at rush periods. If | 
onerous (but economic) fares were 
charged for rush-hour travel, many 
more firms might be compelled to | 
stagger their working hours. Indeed, | 
since rising fares are in the long run | 
passed on to employers, the location of 
offices and factories might well be | 
influenced, and the growth of cities 
controlled. 

So far the Government does not | 
appear to have seen the railways as a 


relocating industry. 


Great Expectations 
and Slow Progress 


Almost 900 million people have attained 


the majority of them in the last 15 years. 

And it is not a paper transaction but 
one accompanied by a second revolu- 
tion. It is an uprising, which a United 
Nations report on the economic and | 
social activities of its own and related 
agencies calls the “ revolution of rising | 
expectations.” 

Well within the 1960's illiteracy will 
be disappearing from India’s multi- 
million population as universal primary | 
education takes effect. In Africa— 
marred now by the failure to bring the 
Belgian Congo peacefully through the 
transition to freedom—bicycles, sewing | 
machines, even television and washing | 
machines are the targets of people not 


} 


| long removed from hopeless resignation | 


to poverty. 

All this means that what has so far 
been done in assistance to the develop- 
ing nations is tiny compared with what | 
is wanted for the future. For in some | 
cases the early stages of development | 
produce a paradoxical situation where a | 
country is less rather than more able to 


Difficulties | 


United Nations figures show that in | 


| some Middle Eastern countries poor | 


| than with a subsistence level kraal. 


| 1963, without waiting for the Ministry 


| agricultural progress, or even decline | 
quate; and faulty design had led to when the weather has been bad, has | 
fouling of brakes with certain automatic | produced external panes difficulties 
tippers. Traditional steam men had | Just at the — when increased 
proved unadaptable in the new context | consumption needs larger imports of 
of diesel and electrical machinery. food, raw materials and ee. | 
There are fewer broadly trained When the financial position falls out 
engineers on the railways than in the | like this, it tends to be the tools for 
gas industry. A vigorous recruiting | industry that come wae third to the 
drive may cause a further drain on the food and the raw materials. : 
market for qualified men; and an An example from a more advanced 
attempt to attract scientists, who are | country was provided by Turkey, whose 
now more numerous than engineers, | industries were working at only fifty per 
into engineering jobs may follow. | cent capacity at a time when foreign 
exchange difficulties cut the imports of 
| spare parts and industria! raw materials 
| and products. The OEEC Stabilisation 
| Programme has now gone a long way to 


An Instrument for 
Relocating Industry 





putting this right for Turkey. 

Every effort should be made by the| But the point is valid. Rising con- | 
British Transport Commission to sumption and the inability of agricul- | 
balance its accounts, says the report. | tural performance to improve can | 
To this end the Commission should | seriously reduce the attempts of a | 
retain its responsibility for those | growing nation to increase its industrial | 
activities ancillary to transport opera- | capacity. 
tions and, most important of all, should | 


137 


new markets. There is more trade to 
be done with a fully employed town 


But to reach that stage a multitude of 
improvements have to be made in every 
field and hut and along every mile of 
road. Finding the money and making 
the tools should keep the industrial 
nations busy for a long while yet. 


of Slowing Down 
the Speed-Up 


For some time past the London County 
Council have been toying with the idea 
of modernising the Woolwich free ferry 
to increase the car-carrying capacity. 
The chief stumbling blocks are the 
antiquated pontoon approaches and the | 


| Narrow congested streets leading to the 


ferry, 
side. 

Now plans are announced for re- 
placing two of the four steam paddle 
vessels with diesels by the middle of | 


particularly on the Woolwich 


of Transport to make up its mind about 
a grant for the improvement of the 
ferry and its approaches. The Rivers | 
and Drainage Committee of the LCC | 
are of the opinion “ that replacement of | 
the boats Squires and Gordon which | 
were built in 1922, can no longer be | 
economically postponed,” whatever that 


may mean. 
For the first few years of their | 
existence, therefore, the two new} 


vessels will have to be operated as side 
loaders so as to make use of the existing 
pontoons. The advantages of end 
loading for which they will be primarily 
designed, and which would enable them | 
to carry twice as many cars between | 
them per hour as are now carried by | 
three boats, will largely be lost during | 
that time. Also the new ferries are | 
certain to be a little dearer to build to 
fit them for a dual role. 

In their keenness to follow the current 
fashion of dieselisation regardless, the 
LCC might well find itself in the eventual | 
position of having two new vessels on | 
their hands designed for an approach | 
and loading system that will never | 
materialise in the form envisaged. 

Surely the onus must rest on the | 
Minister of Transport to reach a decision | 
on the approaches before any money is 
committed on the vessels themselves. 
The results could prove to be a very 
expensive way of keeping a shipyard 
busy with modifications. 


Over active Thyroid 


'of the Nuclear Industry 


As nuclear power generation is a relative- | 


ly new industry, the proportion of invest- 
ment devoted to research and develop- 
ment is unusually high. It is as high as 
30 per cent of the total. The level of 
investment will be continued for some 
years to come, and it is hoped that 
eventually research and development 


expenditure will be covered by savings | 


arising from the cheaper generation of 
nuclear, as against conventional, power. 

Sir Christopher Hinton, chairman of 
the Central Electricity Generating Board, 


| speculates in an address to the Royal 
What this means to the industries and | Society on the effect that a comparable | turer in the United Kingdom. For the 


| this is a sobering suggestion. 


To firms which have spread into the 
nuclear field in an effort to diversify, 
A great 
deal of investment and preparation is 
needed before a saleable article, idea or 
service is produced in the nuclear field. 
The question is whether the redeploy- 
ment of research expenditure will mean 


| a contraction of the industry, or “‘only”’ 


the thwarting of future growth. 
The industry has been over-stimulated 
by military expenditure according to 


| Sir Christopher, “in a way that makes 
| it hard to live with * and tends to divert 
| effort from others. 


It is not quite clear what this means, 
Expenditure on nuclear development is 
controlled mainly by the Atomic 


| Energy Authority, not the Generating 
| Board. 


What makes the industry 
* hard to live with"? Is the overgrown 
industry exerting unfair pressure on the 
Government to sustain expenditure 
beyond what is economically justifiable ? 

It would be surprising if the nuclear 
industry were in a position to influence 
the Government to any great extent. 
Although the number of active consortia 
is now reduced to three, the industry 
comprises a much larger number of 
firms, from metallurgy through light 
engineering to electronics, with appar- 
ently no central organisation whatever. 
In other countries, notably the Six, 
Denmark, Switzerland, Japan and the 
United States, there is an Atomic 
Forum to act as a mouthpiece for the 
industry. 

The United Kingdom lacks any such 
organisation. 


and An Opportunity to 
Reverse the Export Trend 


The breadth of the United Kingdom 
engineering industries’ output places it 
in a position to benefit at two levels 
from the activities of the European 
Free Trade Area (the Seven). 

For many the tariff reductions create 
a small price advantage. Perhaps more 
important, and so far little noted, there 
are “source of origin” provisions in 
the EFTA treaty that could be of con- 


| siderable advantage. 


Plainly the manufactured products 
bought and sold between the seven 
nations of EFTA must be largely made 
up of components and assemblies 
made in EFTA countries. It would be 
| contrary to the whole intention of the 
| group for, say, tractors, to be assembled 
| in an EFTA country from parts made 
| in the factories of another trade area 
| and then sold by the EFTA member 
| within the area of the six with the 
| tariff advantages gained from member- 
ship. 
| What this means in terms of Euro- 
| pean export opportunities from the 
| United Kingdom is this. Even in- 
| cluding industrialised Sweden and the 
highly up to date Swiss, no country 
within the seven has the range of manu- 
| facture of Britain. For the special 
lines of product which each country 
| now has, and will be developing, there 
are strong advantages in using bought-in 
parts from an EFTA member. 

In a great many cases that will mean 
| buying those parts from a manufac- 


introduce greater clarity into its account- | Governments of the West is clear | development effort would have on the | British firms the challenge is to send 
ing, so that the profitability of its | enough. The agricultural implement | cost of conventional power. He suggests | out to the countries with whom we 
various services and activities could be | and machinery manufacturers have an | that “redeployment of research and | are now in close association in order 


determined. Should Parliament decide | immense and not-yet tapped market. | 
that certain services were to be pro-!| As the newly independent states raise 
vided—cheap suburban passenger trains | their living standards and produce their | 


or unprofitable lines, for example— | own wealth they will become important | 


development resources must be carefully 
considered, and that this consideration 
will probably demand a_ changed 
distribution in a few years time.” 


| 


to discover, in every likely and unlikely 
place, the producers and services who 
can make use of the adaptability and 
| capacity of British industry. 
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Metals and Materials 


29 July 1960 ENGINEERING 





Get to Grips 


Thermoset chemically-cured 
adhesives compete well with 
other bonding metheds for 
metals. Peeling stresses must 
be avoided and the surfaces 
have to be etched chemically 
to get a strong bond in severe 
environments. Less stringent 
treatment can be adequate. 


pre metals with adhesives gives several 
advantages. You not only join the two 
components but insulate them from one another 
as well. This stops electrolytic corrosion and 
gives freedom to bond dissimilar metals. 
Obviously the joint is sealed too—no need for 
further caulking. The greater jointing area 
makes it possible to go to lighter gauge metals; 
and if the alternative was to spot weld, you get 
away from spot-weld blemishes. Finally, ad- 
hesive bonds often have a longer fatigue life 
than spot welded or riveted joints. 

Plenty of structures could use adhesives. 
However, don’t look round for a glued car yet. 
There are production problems to be overcome 
before structural adhesives will pay off in mass 


: production. For one thing, heavy investment 


in welding equipment means that quite sub- 
stantial savings in costs have got to be offered 
by adhesive engineers before they can oust 
welders. Also there is a particular problem 
plant using steel plate: the metal is kept oily as 
a guard against rust. Oil can be quite a good 
guard against adhesion too, so additional 
expense is brought in by the prospect of a 
degreasing plant. Then there is the problem of 
fitting the adhesive bonding process into the 
plant production cycle. Over thirty years of 
development has made welding assembly pretty 
quick. Adhesive bonding has got to speed up 
too. 

But the heat is on. Adhesives have been 
used for several years for such things as bonding 
brake linings and clutch facings. In the aircraft 
industry they have been used for structural 
bonding. Take a look at the standard aircraft 
environment exposures specified for adhesive 
joints in the United States. Service with a smile 
under such conditions gives adhesives a claim 
for structural use in boats, cars and trains. 

Their fatigue record is clean. A 1959 ASTM 
subcommittee looking over fatigue failures 
experienced in aircraft found no instance of an 
adhesive bond failure due to fatigue. But they 
found instances of metal fatigue under the same 
conditions. A comparative test during a study 
of joint fatigue life for B-36 designs gave 12, 18, 
and 240 million cycles to failure for spot-welded, 
riveted, and adhesive joints respectively (identical 
detail parts). 

Structural adhesives could join engine parts 
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with Structural Adhesives 


together, giving greater freedom of design. 
They have already been used in pneumatic motors 
and petrol pumps. The honeycomb panels of 
Donald Campbell's new Bluebird perhaps point 
to future trends in vehicle design. Two-face 
sheets bonded with adhesive to a core of honey- 
comb configuration gives a composite panel 
with the highest strength/weight ratio. Visualise 
how this might be used in a future vehicle—for 
the roof, say. The present system of stiffeners, 
insulation pads, and head lining is replaced with 
a structurally bonded honeycomb. The core 
material could be aluminium, paper, or some 
other suitable material; while the face material 
might be a metal, reinforced plastics, or a 
decorative laminate. Strength and insulation 
gained with a saving of space. 

The way structural adhesives are being brought 
forward to challenge other methods of bonding 
is discussed by Mr. A. F. Thomson and Mr. 
A. F. Martin of the Minnesota Mining and 
Manufacturing Company in SAE Preprint 145A. 
They have been concentrating on epoxy systems 
and nitrile-phenolic combinations, for sticking 
together standard aircraft aluminium (US speci- 
fication 2024 T3 clad). 

First, basic design. Joints should give the 
adhesive maximum area and place it under 
tensile or shear stress, avoiding peeling forces. 
The influence of the latter is shown below by 
measurements on three typical adhesives, made 
on the unsupported adhesive film and on alu- 
minium lap joints bonded by the same adhesives. 
At first sight, the film in a lap joint is under 
shear; but the offset of the joint gives rise to a 
bending moment. Under heavy loads, the metal 
round the joint bends at the bond edge; so 
peeling forces appear. As adhesives are sus- 
ceptible to peeling forces, failure follows. A soft 
metal bends easily and lowers the apparent bond 
strength. And stress concentrations at the 
edge of the lap will do the same thing. 

Adhesives giving high elongation under stress 
also have highest peel strengths. As a result, 
it is not adhesive A (with the highest ultimate 
tensile strength, in the graph below) that gives the 
strongest lap joint at low temperatures, but 
adhesive C—possessor of the lowest modulus of 
elasticity. 

It looks as though elastomer phenolic types 
will offer the most promise for low temperature 
strength, probably because of their greater 
ability to dissipate stresses. But as the tempera- 
ture goes up most compositions tolerate peel 
stresses better, until the average cohesive strength 
of the material begins to control the variation of 
shear strength. 

The most successful surface preparation and 
cure cycle found by the authors for a standard 
structural adhesive on aluminium is shown in 
the box. Similarity of these operations and some 


Bond lap joints with a structural adhesive: their 





Bonding Must Speed Up... . 
Surface Preparation 


Degrease panel in an alkaline cleaner at 
180° F for 10 to 20 minutes 


Rinse in cold water 


Acid etch the panels for 10 minutes at 
150 F in a sodium dichromate, sulphuric 
acid, distilled water mixture 


Rinse panels in running water and then 
dry 15 minutes at room temperature, fol- 
lowed by 10 minutes at 150° F 


. and Typical Curing Cycle 


Apply a pressure of 50 Ib per sq. in prior 
to reaching a bond line temperature of 
150° F and maintain throughout the press 
cure cycle 


Raise the bond line temperature from 
ambient to 350° F at a rate of 10° F per 
minute 

Cure for 60 minutes at 350° F 


Cool to below 200° F bond line tempera- 
ture prior to release of pressure 











finishing procedures in car manufacture has led 
to attempts to combine adhesive bonding with 
paint curing. For example, adhesives in the 
forms of pastes are currently being used to bond 
stiffeners to exterior body surfaces. They are 
bonding to oily metal with bond curing taking 
place during the paint curing cycle. Such 
products attain tensile strengths of the order of 
200 Ib per sq. in and have proved satisfactory in 
service. 

With such applications in mind, work has been 
done to find out how far one can depart from the 
ideal bonding operations set out above. The 
lower bond strength obtained is often quite 
acceptable; full strength is not called for in all 
applications. 

Metal preparation, for example, effects the 
environmental resistance of adhesive bonds of 
stainless steel to stainless steel. Comparison 
made between standard chemical etching and 
sand blasting, emery abrasion, and vapour 
honing, showed that with a conventional film 
adhesive and cure cycle comparable strengths 
were obtained initially with all specimens. 
However, bonds subjected to salt spray and high 
humidity gave poor performance in all cases 


Continued on next page 


low temperature shear strength depends on the ad- 


hesive’s peel strength. Further up the temperature scale adhesives are not so susceptible to peel forces 
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and tensile strength takes over. High peel strengths go with a low modulus of elasticity. 
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where mechanical metal preparation was used; 
while bonds made using the standard chemical 
etch were all right. 

How about speeding up the cure? A typical 
film adhesive gave very good shear values with 
short term cures on aluminium to aluminium 
using standard metal preparation. Equal values 
of 4,200 Ib per sq. in at 77° F were obtained when 


and corona discharge. 
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tion, being water repellant and resistant to ozone 
Sealing and caulking, 


| impregnation of woven fabrics, and anti-stick 


cures of 60 minutes, 10 minutes, and 5 minutes | 


at 350° F were used. A drop of about 200 Ib 
per sq. in was noted with short cures when the 
shear test was run at 250° F. A drop of about 
500 lb per sq. in was noted when the shear test 
was run at 300° F. A comparative drop was 
noted with the short cures when the shear test 
was run at — 67° F. In all cases, however, the 
short cure times gave very respectable values. 

Similar results were 
adhesives. 
strength values could be obtained in 60 minutes 
at 350° F, 4 minutes at 400° F, 1 minute at 
450° F, and 30 seconds at 500° F. At present, 
work is under way to find out the environmental 
resistance of these short term cures. 


Heating Paint for 
Spraying 


Heat paint before spraying it. 
advice of Aerograph-DeVilbiss, who make 
industrial paint heaters for continuous and 
semicontinuous production lines. One of the 
chief reasons for heating paint is that the viscosity 
is reduced to that suitable for spraying without 
the use of thinners. As a result air pressures 
can be reduced and a lower paint rebound is 


That is the 


coatings for rollers are among other applications. 
Apply by painting, dipping, or spreading. 


Imperial Chemical Industries Limited, Millbank, 
London, SWI], 


Stainless Steel 
Aweigh 


| A new visitor to the mud around our shores is 


obtained with paste | 
This study showed that comparable | 


obtained. Solvents also evaporate quicker when | 


the paint is hot and drying time is reduced. 


the stainless steel anchor. A type called the 
‘“* Digger *’ is now available to yachtsmen. To 
reduce costs it is a lightweight design with wide 





The surface 
Electropol 
Limited, Farnham—to make it look nice and to 


area thin-plate flukes. 
electro-polished—by 


has been 
Processing 


| obtain maximum corrosion resistance. It folds 
flat on deck. 
Dell Quay Yacht Yard Limited, Chichester, 
Hampshire. 


Both effects contribute to a better surface finish. | 


Yachts 


The paint does not have time to sag. 

Care has to be taken that the paint does not 
get too hot. 
the particular paint, but the range 160 to 165° F 
is normally used. Excessive temperatures will 
lead to pin-holing due to the paint top surface 
hardening too quickly and the trapped solvents 
rupturing the surface. Other troubles likely 
if the temperature is too high are polymerisation 
or baking of the paint in the heater. 


The best temperature depends on | 


| largest 


| structional material? 


Aerograph-DeVilbiss use heavy-duty thermo- | 


stats in their heaters, which are produced in 
portable or permanent-installation form. Contra- 
flow heat exchangers are used and for permanent 
installations a water supply is needed. 

The Aerograph-DeVilbiss Company Limited, 47 
Holborn Viaduct, London, EC]. 


Room Temperature Cure 
for Silicone Rubbers 


* Silcoset * rubbers give you silicone rubber 
without the need for processing equipment or 
special heat-curing facilities. Simply mix them 
with a curing agent and leave them to set at room 
temperature. They form flexible materials re- 
sembling natural rubber and having silicone 
characteristics. For example, they withstand 
temperatures from 80° C to 260° C. 

The new rubbers differ from the other members 
of the range of ICI silicone rubbers only in their 
room-temperature hardening properties. The 
curing is an irreversible process and the resultant 
rubber is stable. Three grades are available, 
having varying consistencies—from a readily 
pourable pink paste to a stiff paste for spreading 
by knife, spatula, or caulking gun. Two curing 
agents are supplied: type A is a general-purpose 
product; type B is for slow curing, especially 
suitable for thick sections. The curing time can 
be regulated to suit the requirements of the user 
by adjusting the proportions of these two agents. 
A primer is available for bonding the rubbers 
to metal parts. 


from the Autoclave 


By their own reckoning, Fairey Marine are the 
boatbuilders in Europe, in terms of 
numbers built and types available. Their 
production of yachts and dinghies is in fact 
approaching 1,000 a year. Favourite con- 
African mahogany. 


There are two companies in the Fairey Group | 


producing articles in glass fibre and plastics, so 


Fairey Marine examined these materials care- | 


fully with a view to using them for boats. But 
they decided that a hot-moulded wooden boat 
was preferable. Here is their argument. Hot- 
moulded ply is strong in that for equal weight 
it is many times as rigid as glass fibre. 
has a specific gravity less than half that of glass 
fibre. It is easier to repair. And it has a much 
higher abrasive resistance. Standards of pro- 
duction were also found to be more constant; 
shrinkage in curing of glass fibre hulls frequently 
caused exposure of the glass fibres, which could 
act as capilliaries when immersed in water. 
The advantage of the glass fibre boat is the very 
low maintenance required. 

The boats produced by Fairey vary from the 
Titania (26 ft) to the Dinky (7 ft 6in). In their 
method of construction, African mahogany is 
used in thin planks about 6in wide and 24} mm 
thick. The mould which these are made up on 
is constructed from 4in timbers glued and 
pegged together and faired to the inside shape 
of the particular hull to be built. To start with, 
a batch of planks are layered up on the mould 
and tailored to fit. They are then numbered 
and used to make templates. Wads of planks 
cut to these templates are stored in racks adjacent 
to the mould for production boats. 

To hot-mould a hull the operator draws the 


| appropriate planks for the first skin from the 


As well as finding use as silicone rubber parts, | 


the compounds can be used to make flexible 
moulds for casting such things as epoxy resins, 
low melting point alloys, chocolate, and toffees. 
They can also be used for potting and encapsula- 


applied the staples holding the first are removed, 


rack and staples them to the mould. The second 
and subsequent skins are glued, on one side only, 
by passing them through the rollers of a glue 
spreading machine. As the second skin is 


and so on until the appropriate number of skins 
is built up. 
The mould itself is mounted on a flat metal 


Metals and Materials 


plate carried on a trolley moving on a rail 
track. The plate is larger than the mould to 
allow the rubber bag that is placed over the 
“lay-up” on the mould to be clamped down 
around the edges. A vacuum is then applied 
until the rubber bag is stretched skin-tight over 
the whole lay-up. 

At this point the assembly is ready to be 
wheeled into an autoclave, where steam heat of 
just over 100°C is applied at an additional 
pressure of SOlb per sq. in. The resultant 
pressure of about 65 Ib per sq. in on the planks 
ensures good contact of the planks while the 
adhesive is being cured. After about 30 minutes, 
depending on the number of skins, the shell is 
taken out of the autoclave and removed from 
the mould. Decks, buoyancy tanks, and centre- 
board boxes are then put on. 


Fairey Marine Limited, Hamble, Hampshire. 


Single Crystal 
Crucibles 


Want to watch melting at 1,100°C? Why not 
use a transparent crucible of magnesia. It has 
the optimum combination of properties— 
cleavability, transparency, optical isotropy, ther- 
mal stability, and relatively high chemical 
inertness. Crucible capacity is limited by the 
size of MgO crystals available of course, but 
volumes of up to about | c.c. can be expected. 

How such crucibles have been made and used 
in the General Electric Research Laboratory is 
related by R. C. DeVries and C. F. Moehle 
in the May issue of the American Ceramic 
Society Bulletin. Rectangular blocks up to 
14 by 14 by # in were cleaved from commercially 
available crystals; in most cases the cleaved 
surfaces did not require further processing. 
For optical purposes it is an advantage to have 
square holes rather than round ones to hold the 
material to be observed. So flat sided cavities 
were cut in the blocks of magnesia by ultrasonic 
grinding. Optimum optical conditions were 
obtained by having one side of the cavity close 
to the outside surface of the block. 

For most purposes the unpolished inside 
surfaces were satisfactory, as they were wetted 
by the liquids and observations were made 
through one surface only, using light from the 
observation direction. With either transmitted 
or reflected light, for example, the meniscus of 
a KF-BaTiO, melt at 1,100° C was well defined 
when observed through the untreated surfaces. 
It was even possible to watch dendritic crystal- 


It also | lisation of KF from the KF-rich melt—conditions 


under which contrast between the solution and 
the KF crystals is low. 

The table shows the corrosion resistance of 
magnesia to a number of molten compounds. 
The data were obtained by immersing single 
crystals of MgO weighing about 2 gm in an 


Corrosion Data for MgO in Various Melts 





| 


| Original 


| Solvent Weight of br a - og Time 

| MgO Crystal (hours) 

| (em) (gm) ¢ 

| gm 

KF 2 3963 0-0134 900 4 

| 2: 1838 0-2125 900 27 
KCl 15214 0 0002 820 20 
Nak 18160 0 0248 1,050 4 
NaCl 2.0990 0.0004 825 16 

BaCl, 2.4400 0.0000 1.000 x 

| 2 4400 0.0003 1,000 $7 

| PbO 21450 06-0165 915 4 

| Na,WO, 20830 0 0007 775 w 


| 
} 





excess of the molten solvent contained in a 
platinum crucible. There are undoubtedly 
compounds other than those mentioned in the 
table, particularly other halides, which can be 
contained for extended periods in magnesia. 
The sodium and potassium halide results 
suggest that the material will be increasingly 
stable in the presence of halides as one moves 
down the series from the fluoride to the iodide. 
General Electric Research Laboratory, Schenec- 
tady, New York. 
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Plain Words 


By Capricorn 


“PyHE reason we are falling down on 

capital exports,” said a historian friend 
of mine, “ is because we don’t recognise the 
times we live in; we are not prepared to 
compete in price.” 

He went on to tell me about a productivity 
team which had visited the United States 
and returned to report that American 
products were cheaper and lighter than ours, 
that more attention was given to automatic 
methods and mechanical handling, and that 
labour was more adaptable to change. 
“ Yes,”’ I said, “ most of the productivity 
teams that went to America after the war 
came back with similar stories.” 

“Which war was that?” inquired my 
friend. ‘* This team went over in 1854.” 

More than a hundred years and the same 
criticisms can be levelled at us. Are we 
so loth to learn from other people? I 
think the answer is that we had found our 
separate niche—rugged high-quality goods 
made by craftsmen for the discriminating 
customer—and had no need to change; the 
markets were there. But are they there today? 

When Sir Joseph Whitworth and _ his 
colleagues crossed the Atlantic in 1854 to see 
the barbarians at work, producing the goods 
that had so impressed visitors to the Great 
Exhibition in 1851, he was entering a New 
World in which conditions were totally 
unlike our own. We made capital goods 
mainly for ourselves or for nations whose 
industry and commerce shared our traditions. 
Even when we exported equipment to far 
away places, the customer was usually one 
of our own people, an empire builder, whose 
standards had been created in the home 
country and who was as exacting in his 
requirements as the manufacturer was pre- 
pared to meet them. 

But nowadays our customers want some- 
thing rough and ready, and are keen to pay 
as little as they can. They are like America 
in 1854: they haven’t a lot to spend, but they 
want to grow—and fast. 

Equipment for overseas no longer needs 
to be as solid as a rock, to last for ever, and 
be absolutely safe. In pioneering circum- 
stances the too-permanent too-foolproof 
piece of plant is merely an embarassment. 

But Britain is taking up the challenge. 
1 heard recently of a young engineer who 
had been given a free hand to design a 
transformer from scratch. The only con- 
ditions were that it should work and be as 
cheap as possible. Using pieces of news- 
paper and other odds and ends he produced 
a transformer at 20 per cent the cost of the 
company’s existing models. Not only did 
it work, but it met the standard requirements 
of many importing countries. Even when 
improved to British standards it was still 
far cheaper than its more respectable rivals. 

I should be interested to hear of other 
cases where re-design from first principles 
has led to a cheaper product. 
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Letters to the Editor 


impact of Picasso 


Sir, Part of my working routine necessitates 
scrutinising technical journals. Reading your 
editorial columns, I was very surprised to come 
across a reference to Picasso, of all people in 
the world (ENGNG., 15 July °60, p. 73). Your 
further animadversions on the impact of art 
on the industrial climate were of particular 
interest as, during the past few months, I became 
attached to a small coterie of local engineers 
and others intent on exploring the mysteries of 
the graphic arts. 

The mood of adventurous experimentation 
which, as you so rightly state, characterises the 
works of artists like Picasso, makes an intriguing 
study. It is interesting to note that in the 
creations of Mondrian and Ben Nicolson these 
subconscious fantasies partake of the nature of 
geometrical design and thus have a closer 
relationship with engineering science than has 
been indicated. 

In these days when the rigidity of the engi- 
neering curriculum is under constant attack by 
the liberal-minded among us, might there not be 
found in the realm of artistic adventure an 
antidote to the strictly utilitarian training of 
formal technical education! It seems, therefore, 
that you have unwittingly stumbled on a fascin- 
ating aspect of our modern existence which 
could well provide the needed stimulus to 
original thinking in some branches of our pro- 
fession. At any rate, here is a provocative 
and not too laborious exercise to occupy the 
less strenuous thinking of our holiday moments. 

Yours faithfully, 
S. C. McKENZIE. 
14 Collingwood Avenue, 
Bilton, Rugby, Warwickshire. 
22 July, 1960. 


Machine Tool Statistics 


Sir, With reference to my previous letter com- 
menting upon the figures of machine tool 
imports into Italy (ENGNG., 22 July "60, p. 108), 
I can now give you the explanation of the 
discrepancy. 

Your author has quoted the Italian 1957 
figures instead of those for 1958. I only dis- 
covered this when I was taking a further check-up 
on my own figures this morning, and at first 
made precisely the same mistake owing to 
referring to the wrong sheet. The figures are: 


1958 1957 


Imports on a ; 7,851 tons 15,164 tons 
a valued at .. in £6-1S million £13-36 million 
from United Kingdom £529,510 £814,742 


Yours faithfully, 
A. J. Gripss SMITH. 
477 Streetsbrook Road, 
Solihull, Warwickshire. 
22 July, 1960. 


Sir, I have now read the letter from Mr. A. J. 
Gibbs Smith. The various statistics quoted in 
my article “‘Machine Tool Firms React to 
Freer Trade” (ENGNG., 17 June °60, p. 813), 
were taken from an article by the Director of 
the French Association of Machine Tool Makers 
—M. André Garanger. 

This article appeared in the influential Review 
du Marché Commun of April, 1959. The figures 
he quoted were in Swiss francs and all I have 
done to them is convert them into pounds. 
I have rechecked my calculations so far as Italy 
was concerned and they are correct. There is 
also the point that in quantity the figures I quote 
are roughly double those quoted by your cor- 
respondent. 

I can only assume that the figures he gives 
cover some different period. As far as I can tell, 
the ones quoted by Garanger cover the calendar 
year. It would be interesting to know on what 
basis your correspondent’s figures were cal- 
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culated and the source from which they came. 
I find it hard to believe that a man like Garanger, 
who really knows the machine tool industry of 
Europe, would have been quite so wildly out in 
his figures as your correspondent suggests. 


Yours sincerely, 
RICHARD BAILEY. 
London, SWI. 


22 July, 1960. 


Hydraulics at the Universities 


Sir, In their letter (ENGNG., 15 July °60, p. 76), 
Professor J. H. Preston and Professor J. H. 
Horlock offer valuable comments on the original 
theme developed by Dr. R. Silvester in his 
article “‘ Hydraulics Departments for Universi- 
ties? *’ (22 April °60, p. 546). 

Possibly other guidance could be found in a 
paper entitled “Instruction and Research in 
Hydraulic Laboratories’’ published by the 
Institution of Mechanical Engineers (Proc. (B) 
1952-53, vol. 1B, No. 9). In this paper, I 
described experience gathered during 30 years 
at a university in Egypt. Based on this know- 
ledge, a complete new Department of Fluid 
Mechanics and Hydraulic Engineering was 
housed in its own new building. Here, it was 
hoped that the facilities offered would meet the 
needs of instruction and research in all the fields 
of fluid flow embraced in the departments of 
civil, mechanical, electrical, mining and chemical 
engineering. 

If this discussion should be continued in your 
columns, I hope it will not be confined to 
university education. I believe that recently 
equipped hydraulic laboratories in British col- 
leges of technology and technical colleges are 
comparable with any similar establishments in 
British universities. 

Yours faithfully, 
HERBERT ADDISON. 
56 Richmond Hill, 
Richmond, Surrey. 
16 July, 1960. 





Events in Advance 





Public Works 
and Municipal Services 


O DATE, nearly 400 firms have expressed their 
intention of being represented at the 1960 
Public Works and Municipal Services Exhibition, 
which will be open for six days, from 14 to 19 
November next, at Olympia, London, W14. This 
biennial event attracts not only trade buyers but 
technical administrators and local and government 
officials, from overseas as well as from this 
country. 

Since its establishment in 1919, the exhibition 
has grown steadily in size and importance, and 
this year’s show gives every sign of being larger 
than its predecessors. A total of some 245,000 sq. 
ft, all the available stand space of the three 
exhibition halls at Olympia, has been booked 
and will be used to display a comprehensive range 
of public works equipment. 

Mechanisation in the industry is proceeding 
at a faster pace than before, and there is a 
growing tendency in design and production to 
provide larger machines so as to cut down time 
and lessen labour costs on constructional and 
development projects of all kinds. As an 
example, the number and variety of lorry- 
mounted cranes on view will provide one of the 
more particularly noticeable features of the 
coming exhibition. Another firm is desirous of 
installing a power crane with horizontal jib, 
but the curved roof at Olympia is presenting 
considerable difficulties in the execution of this 
project. 

As previously, a congress is being held in 
connection with the exhibition and the congress 
secretary, Mr. C. W. Scott-Giles, has received 





ENGINEERING 29 July 1960 


a number of papers, principally from officials in 
the service of local authorities in this country, 
covering many aspects of the municipal service. 
In all, there will be some 20 technical sessions, 
divided among the four congress halls at Olympia. 
These will be held during the first five days— 
Monday to Friday—during which the exhibition 
is open. All visitors to the exhibition will be 
eligible to attend. 

Additional information is obtainable from the 
organisers: The Municipal Agency, 70 Victoria 
Street, London, SW1. Tel. VICtoria 9132. 


British Railways 
Electrification Exhibition 


Up to the present no fewer than 29 British firms 
have signified their intention of taking part in the 
specialised exhibition of new electric locomotives, 
rolling stock and alternating-current electrifi- 
cation equipment constructed for British Rail- 
ways, which will be held at Battersea Wharf, 
near Chelsea Bridge, London, SW8, from 3 to 
9 October, next. 

The display will cover the whole field of alter- 
nating-current traction equipment, including 
power cables, overhead equipment, traction 
motors, rectifiers, switchgear, pantographs, trans- 
formers, signalling and communications equip- 
ment, together with an outdoor exhibit of loco- 
motives, multiple-unit stock and bogies. 

The exhibition is being organised by the British 
Electrical and Allied Manufacturers’ Association 
and the Locomotive and Allied Manufacturers’ 
Association of Great Britain, in cooperation 
with the British Transport Commission. It will 
take place at the same time as the British Railways 
Electrification Conference, which will also be 
held in London. 

Additional information may be obtained from 
the Director, BEAMA, 36-38 Kingsway, London, 
WC2, or by telephoning HOLborn 0502. 


From Pipes to 
Pumps and Valves in 1962 


Considerable success having attended the 
present year’s International Pipes and Pipelines 
Exhibition, preparations are now being made 
0 hold a second exhibition, also at Earl’s Court, 
London, SW5. The new event will be known as 
the Second International Pipes, Pipelines, Pumps 
and Valves Exhibition and a convention will be 
held at the same venue in connection with it. 
Both events are intended to run from 9 to 13 
April, 1962. 

As pumps and valves are integral parts of the 
pipes and pipelines industry, these items have 
been included in the title of the second exhibition 
and of the associated convention. The scope of 
these events will accordingly be considerably 
increased and they will cover pipes, hoses and 
tubes (both rigid and flexible), pipeline equip- 
ment, fabricated pipework, pumps, valves, 
fittings, chemical plumbing, insulation, protec- 
tion and testing, as well as all the ancillary equip- 
ment and processes required for the application 
of pipes, pipelines, pumps and valves throughout 
the various branches of industry. 

The technical convention is intended to provide 
an opportunity for the discussion of the latest 
techniques in pipeline engineering, pipe and tube 
technology, and pump and valve design. 

Attendances at this year’s exhibition amounted 
to more than 10,000 and this number is confi- 
dently expected to be greatly exceeded in 1962. 
Preparations are, in fact, being made to send 
invitations to some 100,000 potential visitors in 
countries Overseas. 

The organisers are the Exhibition Division of 
Scientific Surveys Limited, 97 Old Brompton 
Road, South Kensington, London, SW7 
(KNightsbridge 9360), from whom additional 
information may be obtained. 


This Rubber Age 


A feature of the second International Synthetic 
Rubber Symposium, which is likely to meet with 
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very general approval, is the decision to hold 
an exhibition on rubber and its various industrial 
and scientific applications in connection with it. 
Both events are being organised by Rubber and 
Plastics Age, Gaywood House, Great Peter 
Street, London, SW1 (telephone ABBey 7447) 
and will take place at Church House, Great 
Smith Street, London, SWI, from 11 to 13 
October next. 

Among the papers to be read and discussed 
will be * Preparation and Properties of Chloro- 
butyl,” by Dr. F. P. Baldwin (Esso Research 
and Engineering Company); “ Silicone Rubber 
Compounding,” by P. C. Servais (Dow Corning 
Corporation) and Dr. I. H. Riley (Midland 
Silicones Limited); “* Polybutadiene Rubber,” 
by Dr. E. F. Engel (Chemische Werke Huls); 
“ Elastomers for Advanced Design Flight 
Vehicles,” by R. E. Headrick (Wright Air 
Development Center); and “* The Chemistry and 
Vulcanisation of ‘ Viton’ Fluoroelastomers,” 
by G. T. Perkins and Dr. J. F. Smith. Dr. 
Smith is with E. I. du Pont de Nemours 
Incorporation. 

The chairman of the symposium will be 
Mr. G. E. Beharrell, F.1.R.1., who is the chair- 
man of the Dunlop Rubber Company Limited 
and of the International Synthetic Rubber 
Company Limited. Cocktail parties will be 
given to delegates on 11 October, by the Dunlop 
Rubber Company, and on 13 October, by the 
Shell Chemical Company. Another social 
function will be an official symposium dinner at 


the Savoy Hotel, London. Tickets may be 
obtained from the organisers at the above 
address. 


Exhibitions 
and Conferences 


Logic, Methodology and Philosophy, International 
Congress.—Wed., 24 Aug., to Fri., 2 Sept., at 
Stanford University, California. Organised under 
the auspices of the International Union for History 
and Philosophy of Science. Apply to Professor 
Patrick Suppes, Serra House, Stanford University, 
Stanford, California, USA. 

Machine Tool Control Systems, Symposium.—Wed., 
24 Aug., to Sun., 28 Aug., at the College of Aero- 
nautics, Cranfield. Organised by the Institution of 
Production Engineers, 10 Chesterfield Street, Lon- 
don, Wl. Tel. GROsvenor 5254. 

Crystal Structure Determination, Summer School in 
Modern Methods of.—Mon., 29 Aug., to Fri., 
9 Sept., at Manchester. Has been arranged to 
follow the meeting in Cambridge of the Inter- 
national Union of Crystallography. Organised 
by the Extra-Mural Department of the University 
of Manchester on behalf of the Department of 
Physics of the Manchester College of Science and 
Technology. Apply to Professor H. Lipson, 
Manchester College of Science and Technology, 
Sackville Street, Manchester 1. 

Nutrition, Fifth International Congress on.—Thurs., 
1 Sept., to Wed., 7 Sept., in Washington, DC, 
USA. Organised under the auspices of the 
International Union of Nutritional Sciences, the 
American Institute of Nutrition, and other organ- 
isations. Apply to the secretariat of the Congress, 
9650 Wisconsin Avenue, Washington 14, DC, USA. 

Solid State Physics, International Summer Course on. 
—Mon., 5 Sept., to Sat., 24 Sept., at the Centro 
Studi Nucleari di Ispra. Organised by the Societa 
Italiana di Fisica. Apply to Prof. G. Poloani, 
Societa Italiana di Fisica, 50 Via Saldini, Milan. 

High Polymer Forum, Tenth Canadian.—Wed., 
7 Sept., to Fri., 9 Sept., at the Alpine Inn, Ste. 
Marguerite, Quebec, Canada. Sponsored by the 
National Research Council of Canada, in coopera- 
tion with the Chemical Institute of Canada. 
Apply to Dr. D. A. I. Goring, Canadian High 
Polymer Forum, Pulp and Paper Research Institute, 
McGill University, Montreal, Canada. 

Physical Chemistry of Aerosols.—Tues., 13 Sept., to 
Thurs., 15 Sept., at the University, Bristol. Organ- 
ised by the Faraday Society, 6 Gray’s Inn Square, 
London, WCl. Tel. CHAncery 8101. 

Electronic Test Equipment Symposium, Fourth Annual 
Joint Military-Industrial.—Wed. and Thurs., 14 and 
15 Sept., at the Museum of Science and Industry, 
Chicago. Apply to Mr. Robert Brausch, confer- 
ence secretary, Armour Research Foundation of 
the Illinois Institute of Technology, 10 West 35th 
Street, Chicago 16, Ill., USA. 








Events in Advance 


Polymers: High-Temperature Resistance and Thermal 
Degradation, Conference.—Wed., 21 Sept., to Fri., 
23 Sept., in London. Organised by the Plastics 
and Polymer Group, Society of Chemical! Industry, 
14 Belgrave Square, London, SWI. Tel. BEL- 
gravia 3681. 

Heating, Ventilating and Air Conditioning Exhibition 
(HEVAC).—Tues., 26 Sept., to Fri., 6 Oct., 1961, 
at Olympia, London, W14. Organised by Indus- 
trial Exhibitions Ltd., 9 Argyll Street, London, 
Wi. Tel. GERrard 1622. 

Automatic Control, Symposium.—Tues. and Wed., 
27 and 28 Sept., in London. Sponsored by the 
British Conference on Automation and Computa- 
tion and arranged by the Institution of Mechanical 
Engineers. Will study contributions to the First 
International Congress of the International Federa- 
tion of Automatic Control (IFAC) held in Moscow 
from 27 June to 7 July last, especially the 29 papers 
comprising the British contribution. Apply to the 
Institution of Mechanical Engineers, | Birdcage 
Walk, London, SW1. Tel. WHitehall 7476. 

Brewing, Bottling and Allied Trades’ Exhibition.— 
Mon., 3 Oct., to Fri., 7 Oct., at Olympia, London, 
W14. The organisers are Trades, Markets and 


Exhibitions, Limited, 623 Grand Buildings, 
Trafalgar Square, London, WC2. Tel. WHiIte- 
hall 1371. 


Electrification Equipment for British Railways, Exhibi- 
tion.—Mon., 3 Oct., to Sun., 9 Oct., at Battersea 
Wharf, near Chelsea Bridge, London, SW8. 
Organised, in cooperation with the British Trans- 
port Commission, by the Locomotive and Allied 
Manufacturers’ Association of Great Britain and 
the British Electrical and Allied Manufacturers’ 
Association. Will take place at the same time as 
the British Railways Electrification Conference in 
London. Apply to the secretary, BEAMA, 36-38 
Kingsway, London, WC2. Tel. HOLborn 0502. 

Case Studies—Research Necessary for Their Prepara- 
tion and Use—Weekend Ccaference.—Fri., 7 Oct., 
to Sun., 9 Oct., at British European Airways Staff 
College, East Burnham, Slough, Bucks. Organised 
by the South London Branch of the British Institute 
of Management. Apply to Mr. A. E. Hoult, 
Conference Secretary, South London Branch BIM, 
c/o Management House, 80 Fetter Lane, London, 
EC2. Tel. HOLborn 3456. 

Automatic Control and Its Application to Mechanical 
Engineering.—Tues. evenings, commencing 11 Oct., 
at 7 p.m. A course of eight lectures. Apply to 
the Department of Mechanical Engineering, Bor- 
ough Polytechnic, Borough Road, London, SEI, 
Tel. WATerloo 7654. 

Institution of Production Engineers, National Confer- 
ence.—Wed., 12 Oct., to 14 Oct., in Brighton. 
Theme ** Modern Trends in the Manipulation of 
Metals.” Institute offices: 10 Chesterfield Street, 
London, W1. Tel. GROsvenor 5254. 

Instrumentation and Automation, International Con- 
gress and Exhibition ( NTERKAMA).—Wed., 
19 Oct., to Wed., 26 Oct., at Diisseldorf. Organised 
by the Nordwestdeutsche Ausstellungs-Gesellschaft 
m.b.H. (NOWEA), 4. Ehrenhof, Diisseldorf, 
Germany. 

Oil and Colour Chemists’ Technical Exhibition, 
Thirteenth.—Mon., 6 Mar., Thurs., 9 Mar., 1961, 
in London. Organised by the Oil and Colour 
Chemists’ Association, Wax Chandlers’ Hall, 
Gresham Street, London, EC2. Tel. MONarch 
1439. 

Chemical Society, Anniversary Meetings.—Tues., 11 
April, to Fri., 14 April, 1961, in Liverpool. Will 
be divided between two sections meeting simul- 
taneously. Offices of the Society: Burlington 
House, Piccadilly, London, WI. Tel. REGent 
0675. 

Physics in Surface Coatings, Biennial Conference. 
Tues., 30 May, to Sat., 3 June, 1961, at Torquay. 
Organised by the Oil and Colour Chemists’ Associ- 
ation, Wax Chandlers’ Hall, Gresham Street, 
London, EC2. Tel. MONarch 1439. 

Chemical Engineering, European Congress, comprising 
the 1961 ACHEMA Congress; the 13th Exhibition 
and Congress of Chemical Engineering yok 
DECHEMA;; special meeting of the Gesel 
Deutscher Chemiker; annual meeting of the 
DECHEMA Deutsche Gesellschaft fir isches 
Apparatewesen; annual meeting of the Isotopen- 
Studiengeselischaft; and a symposium on “* The 
Physical and Chemical Durability of Structural 
Materials in the Chemical Industry,” being the 
15th Meeting of the European Federation of Corro- 
sion.—Fri., 9 June, to Sat., 17 June, 1961, at 
Frankfurt on Main. Apply to Decuema, 25 
Rheingau-Alee, Frankfurt on Main, y. 

Rubber Technology Conference, Fourth.—Mon., 2! 
May, to Sat., 26 May, 1962,in London. Organised 
by the Institution of the Rubber Industry, 4 Ken- 
sington Palace Gardens, London, W8. Tel. 
BAYswater 9101, 
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ULTRASONIC 
CLEANER 


Bench Unit 


A RANGE Of bench mounted ultrasonic 
cleaning units is now available for 
laboratory or watch repair work. 

The Junior range consists of stainless 
steel containers mounted on a plinth 
designed to fit most standard types of 
watch cleaning machinery. Operation is 
at 40 kc/s with the transducer mounted 
in the base. There are three standard 
sizes measuring overall 7in by S4in 
by S54in; 8in high by 6jin diameter; 
and 9in by 6in by 6in. The con- 
tainers alone measure 2} in diameter by 
44 in deep; 44 in diameter by 6 in deep 
and 5 in diameter by 54 in deep. 

Power for any of the three can be 
supplied by a standard Mullard L325 
generator which will develop 250 W 
peak at about 40kc/s. By sequence 
switching a single generator unit can 
be used to energise several containers to 
save time while the contents of one is 
being changed. The generator measures 
9in high by 12in wide by 10in deep 
and weighs 42 Ib. 

Any of the normal range of cleaning 


SUCTION 
STRAINER 


Floating Type 


mopeL for use with 6in hoses has 
been added to the range of Dolphin 
floating suction strainers. 

This is the largest in the range and will 
handle water flows up to 750 gallons per 
minute. The smaller models are suit- 
able for de-watering mines and for sump 
emptying, and the new one can be used 
also for cooling water intakes. 

The full range has five models for use 
with I4in, 2in, 3in, 4in, and 6in 
hoses. As the water is drawn from just 
below the surface at all times, sand and 
silt from the bottom are avoided and so 
is floating debris from the surface. It is 
claimed that vortex formation is pre- 
vented by the cylindrical disposition of 
the entry holes and by a slight sinking of 
the strainer should a vortex try to form. 

The float chamber is filled with a 
moulding of expanded polystyrene foam 
which provides a mass of separate water 
tight air cells so that bouyancy is not 
affected by accidental damage. The 
design is also claimed to ensure that the 
Strainer always floa «in the correct 


CHIPPING 
HAMMER 


Lightweight Tool 


A NEW chipping and scaling hammer 

has been introduced primarily as a 
lightweight tool for removing welding 
flux. 

The hammer can be used for most 
ordinary chipping operations and has a 
jet of air that clears away the chippings. 
It uses a piston of } in diameter and 
has a lin stroke; it gives 4,200 blows 
per minute at an air pressure of 90 1b 
per sq. in. A new form of “ pulley 
valve * is incorporated which is claimed 
to give a smooth throttling action in a 
small space. Control is by a trigger 
action lever. 

The standard chisel supplied with the 
tool is an angle scaling chisel; a narrow 
blade form is available if required. 
The chisels are positively held and 
cannot rotate; changeover is made by 
quick release retaining clip. The weight 
of the tool is 441b and the length is 
104 in. The size of the air inlet thread 
is +in. Consolidated Pneumatic Tool 
Company Limited, 232 Dawes Road, 
London, SW6. 
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agents can be used, including chlorinated 
solvents, organic solvents, acids, etc. 
A solvent filtration unit LPU60 is avail- 
able for use with the Junior range allow- 
ing continuous removal of solids down to 
approximately 1 micron size. Also 
available is a small bench mounted 
vapour still type BVS for use with 
trichlorethylene or perchlorethylene as 
a component drying or solvent recovery 
equipment. 

Apart from cleaning small parts or 
whole items like watches, the containers 
can be used for laboratory evaluation of 
ultrasonic techniques. Kerry's (Ultra- 
sonics), Limited, Warton Road, London, 
Els. 


position and posture regardless of any 
twisting of the hose that may occur during 
operations. The only materials used in 
the manufacture are plastics and austeni- 
tic stainless steel so that the strainers are 
virtually corrosion proof. Megator 
Pumps and Compressors Limited, 43 
Berkeley Square, London, W1. 
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RECORDER 


Complete Office 
System 


HE miniature tape recorder type 101 

has a wide range of auxiliary 

equipment to make it a complete office 
dictation system. 

The recorder itself measures 6} in by 
34in by lgin and weighs 27 oz com- 
plete. The unit contains both micro- 
phone and miniature speaker and the 
tape will give 15 minutes recording each 
side. It runs at the standard speed of 
1j in per second and as the spools are 
also standard sizes they can be run on 
any machine. An accurate counter 
shows the amount of tape run off and 
also allows positioning of any special 
item in the message. Records can be 
kept on a clip-on card. 

There are three controls only; the 
first gives fast forward when half pushed 
down and fast reverse when fully down; 
the second is record and the third is 
playback. A Mallory mercury battery 
will give 20 hours of playing time, or 
standard dry cells will give from 2 to 3 
hours. Complete rewind takes 60 sec. 

For carrying about the recorder fits 


RADIAL 
DRILL 


Centralised Control 


HE first machine of a new range is a 
radial drill with capacity up to 
3 in diameter in mild steel. 

There are four sizes with spindle 
radii of 4ft, 4ft 6in, Sft and 6ft. 
The spindle has a 15 in feed and 18 speeds 
in two ranges; either from 1,500 to 
18 r.p.m. or from 1,000 to 12 r.p.m. 
There are nine rates of power feed from 
24 to 280 cuts per in with fine and 
quick adjustments to the spindle and for 
sensitive small hole drilling. Also 
included in the centralised control panel 
on the head are engagements for power 
feed, head traverse; radiusing of arm; 
combined locks of arm with safety 
provision to prevent overrun; start, 
stop and reverse of spindle for tapping 
and inching; and adjustable trip for feed 
to repetition depth. Drill poimt cor- 
rection is available for drills up to 3 in 
diameter. 

Power for the head is supplied by a 
Sh.p. motor and for the elevation by 
one of 2h.p. Maximum distance from 
spindle to base plate is 5 ft and minimum 


MILLING 
CUTTERS 


Resettable 


Now available are Rapid Reset cutters 
for face milling applications. 

These cutters, which are made with 
various forms of tip, are locked into the 
body of the tool and positioned by a 
locating plunger. They are clamped by 
tightening the blade wedge. 

The cutters are ground in an off hand 
jig to produce the required rakes and 
clearances. There is a gauge for check- 
ing that the true profile has been ob- 
tained. When finished the cutter 1s 
placed in the setting block with the tip 
in contact with a carbide end pad. With 
the blade held firm, the grub screw is 
released and the plunger allowed to con- 
tact the setting pin. The grub screw is 
then clamped again. On replacing the 
blade in the body, the plunger is used to 
locate it on the back plate with the 
result that the cutter is accurately aligned 
for size. In this way blades can be 
reground without having to remove the 
body from the machine spindle. Wick- 
man Limited, P.O. Box 44, Banner Lane, 
Tile Hill, Coventry. 





in a leather case with room for three 
spare tapes, two spare batteries, a lapel 
microphone and a telephone recording 
attachment. Additional tapes are sup- 
plied in lightweight cartons that have 
been approved for transmission by sample 
post. For the office there is a desk stand 
with a loudspeaker incorporated, into 
which the recorder is slipped, a set of 
contacts making automatically. There 
is also a transcribing stand with adjust- 
able volume earphone unit and foot 
switch; again contacts make automatic- 
ally when the recorder is slid in. Both 
stands are battery powered. Fi-Cord 
International, 40a Dover Street, London, 
W1. 





1ft 3in. Traverse of head along the 
arm varies from 2ft 94in in the 4 ft 
radius model to 4ft 94in in the one 
with 6ft radius. Minimum radius is 
20in. The machines will bore out to 
10} in diameter and tap to 2in Whit- 
worth. A. Kitchen-D. Walker Limited. 
Hexagon Works, Pellon Lane, Halifax 
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HANDLER 


For 
Glass Panels 


A HYDRAULICALLY operated machine 
has been designed for placing plate 
glass or other panelling into position. 

The Hill's Robot Plate-Lifter was 
originally developed for manipulating 
large sheets of plate glass into ground 
level or overhead window frames, but it 
will grip and lift any reasonably smooth 
sheet material and manoeuvre it into 
position, whether this is vertical or 
horizontal. 

The machine is hydraulically operated 
and consists of a long jointed arm 
mounted on a turntable on an electric 
truck. At the end of the arm four 
vacuum faceplates, giving a grip of 
approximately 900 Ib, are carried on a 
Sft by 6ft box section frame. The 
operator stands on the ground by the 
controls and has full view of operations 
Final exact positioning is possible by 
individual movements of the head and 
faceplates themselves. In the travelling 
position the arms fold down and lie 
along the truck. 

The turntable is capable of rotating 
through 180° in either direction at a 


DRY HEARTH 
FURNACE 


For Aluminium 


Now being made in this country are 

a dry hearth furnace for melting 
aluminium and a companion holding 
furnace. 

The two units form a central instal- 
lation for melting up to 500lb of 
aluminium per hour for die casting, 
mould and sand casting and for re- 
covering aluminium from scrap. The 
metal can be ladled direct from the 
holding furnace or tapped off and 
delivered hot to other holding furnaces. 

The aluminium scrap is discharged into 
the furnace hopper where preheating 
begins. As it moves into the furnace it 
collects on and above a sloping dry 
hearth of silicon carbide and is contained 
in a vertical cylindrical muffle heated 
externally by silicon carbide elements 
The molten metal is directed to the hearth 
through a covered trough. 

To prevent oxidation the aluminium 
is melted and held in an atmosphere of 
dry nitrogen. Oxide in the scrap collects 
on the hearth and can be raked out 
through a plug door at the back. This 


SUBMINIATURE 
MOTOR 


Weighs 2 oz 


RECENTLY announced is a subminiature 
motor measuring 1¥5 in long and 
weighing 2 oz. 

The timing motor has _ virtually 
instantaneous stopping and starting and 
can be either unidirectional or reversing. 
It is designed to run on 400 cycle supplies 
and incorporates a phase shifting network 
providing one winding 90° out of phase 
for rapid starting, and ease of reversal. 

It has been stated that the syn- 
chronous characteristic of the motor is 
of the same accuracy as the power 
source. The diameter is 0°947 in so it 
can be used where space is extremely 
limited. It is said to be unaffected by 
shock or vibration and its characteristics 
do not alter in the temperature range 
from — 54°C to + 85°C. 

Voltage for the 25100 series as it is 
called, is rated at 115V while current is 
specified at 20mA. Power input is 
3 watts maximum with a torque rating 
of 0-01 oz-in at 3,000 r.p.m. for both 
starting and running. A. W. Haydon 
Company, Waterbury, Connecticut, USA. 





rate of 90 sec per revolution. The maxi- 
mum height to which the centre of the 
vacuum head can be raised is 24 ft from 
ground level and can be attained in a 
period of 36 sec. From the centre 
line of rotation the faceplates can be 
extended forward a distance of 15 ft 6 in. 
In the travelling position the overall 
length of the truck is 18 ft and its width is 
3 ft 6in. It can thus negotiate narrow 
passages. The overall height, again 
when ready for travelling, is 7 ft 6 in. 
The maximum safe working load that 
can be handled in any position of the 
working head is 560 lb. Thomas Adshead 
and Son Limited, Queens Cross, Dudley, 
Worcestershire. 





door can also be used for inserting 
Ingots The melting furnace has a 
rating of 100 kW and the holding furnace 
of 20kW. Its capacity is 1,500 Ib. 
Both are heavily insulated Elements 
can be easily replaced. Electric Resist- 
ance Furnace Company Limited, Netherby, 
Queens Road, Weybridge, Surrey. 





In our description of the Lincoln Electric 
Company's mobile welding machine 
(ENGNG., 10 June 60, p. 778) two errors 
occurred. The machine should have 
been designated as the SA200 and the 
welding current range is 30 to 275 
amperes. 
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DIESEL 
ENGINE 


Flameproof 


A THREE cylinder diesel engine designed 

for installation in flame-proofed 
vehicles and industrial equipment is 
the model “ Three 152.” 

The engine is small enough to be 
installed in a machine 3 ft wide including 
wheels, and 3ft Sin high. It develops 
29 b.h.p. at 1,600r.p.m. and has a 
maximum torque of 98 lb-ft at 1,200 
r.p.m The three cylinders are 3-6 in 
bore by 5 in stroke and the compression 
ratio is 17-4 to 1. Capacity is 2-5 litres. 
Dimensions of the bare engine are 
approximately 224in long by 224 in 
wide by 10} in 324 in high 

The cylinder block is cast iron alloy 
with chromium plated dry liners pressed 
in. The head is also cast iron with two 
overhead valves per cylinder operated 
by tappets and rockers. A pre-combus- 
tion chamber is used. The crankshaft 
is chrome molybdenum steel with cast 
iron balance weights; it runs in thin 
wall bearings. End float and thrust are 
taken up by steel backed copper lead 
washers. The cast iron camshaft runs 


OXYGEN 
ANALYSER 


Continuous Flow 


T# DCL-Servomex 83 oxygen analyser 
is a continuous flow instrument with 
a rapid response. 

The principle used is that of the 
paramagnetic property of oxygen, which 
makes it highly selective. A_ null- 
balance technique gives freedom from 
voltage variations and component ageing 
effects. It also provides damping, and 
enables a robust syspension system to be 
used. Variations in flow rate do not 
affect the indication nor do variations in 
thermal conductivity of the sample. 

The instrument covers the ranges from 
0 to 1 per cent up to 0 to 100 per cent in 
six switched steps and its accuracy is 
0-1 per cent oxygen or 1 per cent of full 
scale deflection whichever is the greater 
Sensitivity is to 0-005 per cent of 
oxygen in the sample for 1° tilt in any 
direction. For asample flow rate change 
from 0 to 150 ml per minute maximum 
change in indication is less than 0-1 per 
cent. The response speed is such that 
90 per cent response is obtained in ten 
seconds to a step change when the sample 
rate is 75 ml per minute. As the sample 


COOLING 
TOWER 


Induced Draught 


TY D cooling towers will handle 

water flows from 50 to 1,500 
gallons per minute using induced 
draught. 

The towers are constructed entirely of 
timber with no nailed joints and consist 
of a number of standard units with cross 
sectional areas ranging from 6ft by 
6 ft to 16 ft by 16 ft. They are delivered 
to site in prefabricated sections for easy 
erection by unskilled workmen. All 
sections are simply bolted together 

The design allows for a 30 Ib per sq. ft 
wind load so that the towers can be 
located on the roof of a building. The 
water collecting basin forming the foun- 
dation can be made of concrete, steel, or 
other material. A water-proof motor 
drives the fan, both being mounted 
centrally in a fan ring flared for efficiency. 
The unit is delivered complete for bolting 
to the top of the tower. Timber troughs 
with lateral pipes distribute the water; 
high exit air velocity prevents recircu- 
lation. Foster Wheeler Limited, 3 Ixworth 
Place, London, SW3 





in bearings machined in the block. The 
connecting rods are molybdenum alloy 
steel stampings with big ends split at 
right angles. Pistons are flat topped, 
with four rings. The fuel is injected by a 
rotary distributor pump and pressure 
lubrication is used. F. Perkins Limited, 
Peterborough 





gas is not exposed to hot wires or high 
voltages there is no risk of fire, 
Controls Limited, Crow- 
borough, Sussex 


Servomex 
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CENTRIFUGAL 
PUMP 


Trailer Mounted 


T# standard Univac centrifugal pump, 
model UVS2, is now available as 
a trailer mounted unit. 

The pump is self-priming with a rotary 
vacuum pump incorporated in the 
design. It will pump on snore at a 
maximum suction lift of 28ft. The 
impeller is of the three bladed type and is 
of cast iron as are the wearing plates and 
casing. Heavy duty coarse thread unions 
are employed for both suction and 
delivery, with six threads per in to 
facilitate coupling 2} in hoses of rein- 
forced rubber and canvas construction. 
Slurries with solids up to | in diameter 
can be handled. 

At 1,500 r.p.m. (at which speed the 
engine will develop 3 b.h.p.), the output 
is 8,000 gallons per minute at a total 
head of 20ft. At 39 ft head the output 
falls to 3,000 gallons. The pump is 
close coupled to a Lister LD1 engine, 
which is an air-cooled four-stroke 
machine. A totally enclosed CAV fuel 
pump and injector are used, coupled 
directly to a centrifugal governor on the 


BACKSTAND 
GRINDER 


With Extractor 


New backstand grinder has a dust 
extraction plant incorporated in 
the pedestal base. 

The basic machine is the model 
M160 which is driven by a 1 h.p. motor 
of the totally enclosed fan cooled type 
running from a three phase supply. 
Alternatively, a single phase motor of 
2 h.p. can be fitted. The belt it drives is 
5 ft long and either lin or 2in wide. 
It passes over a jockey pulley and a 
contact wheel. Surface speed of the 
beit is 6,000 ft per minute. 

A set of four rubber contact wheels 
ranging from ijin diameter by 1 in 
wide, to 4in diameter by 2 in wide is 
provided. There is also a Shearflex 
wheel of 4 in diameter by 2 in wide for 
arduous work. An additional “ three- 
in-one ’’ attachment is available consist- 
ing of a spindle for carrying a grinding 
wheel or wire brush on the left of the 
contact wheel, and a collet for mounted 
points or rotary burrs on the right side. 

The grinding portion of the machine is 
mounted on a dust extractor unit, 


SPOT WELDER 


Four Channel 
Control 


IGH speed and high quality are the 
claims for the Synchrospot four 
channel spot weld controller. 

The self-contained unit is designed for 
spot and projection welding and for 
single welds or auto-continuous opera- 
tion. The cabinet can be used with 
either fixed or portable machines and 
for either floor or wall mounting. The 
control consists of a four-stage dekatron 
timer, a heat control and an ignitron 
contactor. Separate chassis are used 
with plug and socket connections. 

Controls permit four synchronous 
time-ranges of | to 90 cycles each for 
squeeze, weld, hold, and off; the com- 
plete machine control circuit is included 
with the initiation relays and air valve 
rectifiers. All control dials and switches 
are visible through a Perspex window 
with a separate lock while the ignitrons 
and main connections are protected by a 
locked door. Single welds can be made 
at speeds up to 750 per minute. Sciaky 
Welding Machines Limited, Slough, 
Buckinghamshire. 





crankshaft. The speed is maintained to 
within 3 per cent at speeds of 1,500 r.p.m. 
and over. 

A rigid bedplate has been used for the 
trailer mounting allowing the pump to 
be detached and manhandled into 
confined spaces. The suspension is by 
four rubber torsion bars and the wheels 
have 16in by 4in pneumatic tyres. 
The towing bar has a 2 in ball coupling 
and a simple jack stand. The overall 
length is 7ft and width 3ft 8in; the 
height is also 3ft 8in. It weighs 
758 lb. To prevent damage on rough 
sites the mudguards are made of rubber. 
Henry Sykes Limited, 53b Southwark 
Street, London, SE!. 


model M475, which is powered by a 
}h.p. motor. The capacity is for 
475cu.ftpermin. B. O. Morris Limited, 
Briton Road, Coventry. 














29 July 1960 ENGINEERING 


TOROID WINDER 


High Speed 
Machine 


Te Gorman model 600 toroid winder 
has been introduced for use in the 
production line or for prototype work. 
Particular features allow for the rapid 
insertion and removal of cores. Cores 
can also be rotated either through a full 
360° for complete coverage or through a 
lesser angle for segmental winding. 
Alternatively, they may be set for a fixed 
increment of progression on a constant 
angle of rotation. For bank winding 
the machine can be set for any sector 
and rate of progression. A transistorised 
electronic counter and a Sodeco register 
are fitted to record the turns. 

In order to maintain a constant even 
drive the core is rotated by means of 
three coordinated driving rollers which 
can be continuously centred by a single 
control lever. The speed of rotation is 
controlled by adjusting a vernier dial. 

The machine is provided with over- 
riding hand or foot or automatic control 
and to ensure stopping at high speeds 
without wire breakage, a dynamic 
braking system is employed. Provision 


PORTABLE 
CONCRETE TESTER 


Capacity 250,000 Ib 


NEW portable concrete tester has been 
introduced to perform compressive 
strength tests on 6in diameter concrete 
cylinders or concrete cubes up to 16: 5cm. 
The new CT-710-B tester has a load 
capacity of 250,000 Ib (115,000 kg). 

Compressive strength quality control 
tests of concrete, are usually made on 
cylinders up to 6in by 12 in in size, or 
small cubes. The Soiltest portable 
testers are factory calibrated to be 
accurate within 1 per cent. 

The portable machine is only 38 in 
(97 cm) high and weighs 480 Ib (220 kg). 
The lightweight unit is well suited for 
accurate concrete testing either in the 
field, laboratory or in concrete produc- 
tion plants. 

The tester is simple to operate and 
loads are developed by hydraulic hand 
pump operation. An electrically driven 
hydraulic pump is available as an acces- 
sory. The concrete specimen is placed 
and centred on the lower platen and the 
upper platen assembly is brought into 
contact with the upper surface of the 


STARTER 
PANEL 


With Plug-in Chassis 


Tt H range of multi-tier motor con- 
trol boards has withdrawable plug- 
in chassis for each motor. 

Two 8 tier H range panels are shown 
in the illustration with one G range 
5 tier board. The chassis contains the 
contactor and thermally operated over- 
load relay, hrc fuses, stalled-current- 
breaking isolating switch, and push but- 
tons mounted on the front cover. 
Additional mountings can include am- 
meter or indicator lamps; local/remote 
selector switch; low voltage control bus 
wires; and sequence interlocks. The 
starters are designed for frequent duty 
rating to BS587: 1957. The enclosure is 
damp and dust proof. Starter capaci- 
ties are upto 74 h.p. at 440 V. 

Electrical connections from chassis to 
housing are made by blade and clip 
contacts for the main incoming circuits 
and spring loaded butt contacts for main 
and auxiliary outgoing circuits. The out- 
going terminal chamber is at either 
top or bottom of the board. The Belmos 
Company Limited, Bellshill, Lanarkshire. 





is also made for fitting a predetermining 
counter to stop the machine auto- 
matically after the required number of 
turns have been put on. 

Model 600 has a variable winding speed 
between zero and 1,200 r.p.m. and will 
utilise wire between 27 and 48 s.w.g. 
The core size allows for a minimum 
finished inside diameter of 0-055 in 
and a maximum outside diameter of 
2in with a maximum height of 1 in. 
Eleven shuttles ranging from 0-055 in 
to 0-375 in are available. The machine 
is bench mounting and weighs 55 Ib. 
Aveley Electric Limited, Ayron Road, 
Aveley Industrial Estate, South Ockendon, 
Essex. 





test specimen. Load is then applied at 
a constant rate until the specimen fails. 
Soiltest International SA, Techni cal Office 
177 Avenue Louise, Brussels 5, Belgium, 
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A Doubtful Way to 
Treat Overseas Staff 


sy Is a platitude of endless repetition 

that the emerging nations of Asia and 
Africa, especially Africa, need skilled 
technical assistance. 
Government has no lack of Ministers 
willing to speak on this theme. 

But the engineer who builds his career 
on these enthusiastic speeches is liable 
to find he has built on sand, and fast 
shifting sand at that. 

In the early days of the movement 
towards independence in Nigeria, a 
development at which none can reason- 
ably cavil, the electricity and rail 
services, then being run by the Govern- 
ment of Nigeria, were turned into 
statutory corporations. They became 
the Nigerian Railway Corporation and 
the Electricity Corporation of Nigeria. 

Their engineers and administrators, 
who had originally been recruited by 
the Colonial Engineering Service or 
the Oversea Civil Service, were invited 
to transfer to the corporations within a 
period of two years. At the time it 
was specifically stated that the offer of 
employment should be on terms and 
conditions which were not less favour- 
able than those enjoyed by the officer 
at the time of the offer. 

Plainly if the majority of the officers 
had not taken up this option there 
would have been serious difficulties in 
maintaining the services. 

As the movement towards inde- 
pendence has gone on the anxiety of 
colonial officers about their careers has 
naturally risen in step with the desire 
of the Nigerians to “ Nigerianise ” 
their administration and services. The 
UK Government has had to take two 
bites at the cherry, issuing two White 
Papers on retention of the services of 
such officers by the British Government, 
on their lump sum compensation and on 
their future pensions. 

But the authorities have apparently 
decided they can write off the officers 
who, wisely or otherwise, put their faith 
in the “not less favourable” promise 
given when their services were still in 


demand. No such demand now exists | 


and parity of treatment with officers 
who did not move to the Corporations 
has been steadfastly refused. 

Whoever claims the credit in Whitehall 
the work of successfully handing a 
territory on to independence is done 
on the spot by the people and their 
officers. It can be done smoothly, as 
the Commonwealth examples show; it 
can be mishandled with tragic results 
as in the Congo. 

To abandon the officers who stood 
by the traditions of their service and 
believed official promises is to invite 
failure next time. It is scarcely to be 


believed that the officials responsible | 
for the arid defence that the engineers | 


and others who moved to the Nigerian 
corporations are no longer members of 
the Overseas Civil Service, and can 
therefore be left to fend for themselves, 
can have cynically decided that there 
is now no further case likely to arise. 
This forgets all East Africa. 


The Engineers’ Guild is fighting for | 
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the rights of the expatriates involved. 
It has written to Mr. lain McLeod, the 
Colonial Secretary, urging him as a 
| matter of urgency to protect the interests 
of all those who joined the Colonial 
| Engineering Service or the Overseas 
Civil Service, whether now serving in 
Nigerian corporations, the Federal or 
the Regional Governments. 


In Respect of 
Gnr Jones’s Services 


It is not very likely that a fire in the 
works will get so out of hand that the 
Army will have to be called in to help 
the company brigade and the local 
firemen. But if it does, then on top of 
the lost production and the cost of 
repairs, prepare to meet the Army’s 
bill as well. 

Shropshire County Council are just 
now taking up a defensive position 
following a charge from the War Office. 
The exact amount of the bill is 
£710 14s 5d. It covers military assistance 
for fighting heath and forest fires in 
the county last year. 

The county council have put in a 
counter attack, in that they have asked 
for the cancellation of the bill. The 
position might have been different if 
the fires had been worse. For then it 
might have been that they could have 
been called a national disaster and the 
charges waived, or rather transferred 
to a national fund. 

It is possible to wonder whether the 
unfortunate inhabitants of Shropshire 
are not being asked to pay for the 
Army twice over. Already as taxpayers 
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| 


they pay their required share for every | 


single thing the Army needs or does, 
from food, drink and equipment, to 
leave warrants and the pay for senior 
officers busy keeping tabs on the material 
for their memoirs. 

The intervals between defending the 
citizens against foreign aggression, 
though not always as long as we might 
like, have in the past lasted for years. 
It might be thought that a little active 
fire fighting was useful experience for 
the troops. To require those already 
providing for the Army to pay again, 
because for once its services are non- 

| destructive, appears to be perhaps not 

much more than another Whitehall 
device for relieving the taxpayer of his 
earnings. 


Diploma in Technology 
Approval of Courses 


The National Council for Technological 
Awards has announced its recognition 
of seven additional courses leading to 
the Diploma in Technology. 

Five of the courses, for the Dip. Tech. 
(Eng.), are established at three technical 
colleges, as follows:— 


Constantine, Middlesbrough 
Mechanical Engineering 
Civil Engineering 


Hatfield, Hertfordshire 
Electrical Engineering 


Royal Air Force, Henlow, 
Bedfordshire 
Aeronautical Engineering 
(Electrical specialisation) 
Aeronautical Engineering 
(Mechanicai specialisation) 


Entry to the RAF technical college 
courses is restricted to officer cadets 
| of the Royal Air Force. 
The Liverpool College of Technology 


Dip. Tech. course in applied chemistry | 


has been recognised. The only full-time 
course of those approved (the others 
are sandwich courses) is in general 
textile technology at the Bradford 
Institute of Technology. 


Shorter Hours and More 
Pay in West Germany 


The West German engineering indus- 
tries and the important IG Metall trade 
union have reached an agreement which 
is almost certain to lead to the general 
application of the 40 hour week in 
German industry. 

The agreement with IG Metall, a 
union whose key position in negotia- 
tions could be loosely compared to the 
Amalgamated Engineering Union in 
Britain, is for a phased reduction in 
working hours down to the 40 hour 
week by July 1965. 

In addition to the hours agreement 
the employers also agreed to an imme- 
diate wage increase of 8-5 per cent and 
an additional increase of 5 per cent on 
New Year's Day, 1961. 

Such is the demand for skilled workers 
in Western Germany that local negotia- 
tions by union representatives seeking 
to improve on the general agreement are 
more than likely to have some success. 
It is not so easy to know whether im- 
proving productivity in the German 
firms can take care of a 13 per cent 
increase in labour costs, plus the addi- 
tional overtime incurred in the proposed 
cuts in the working week, without push- 
ing up export costs. 

The rate of orders for new plant and 
equipment suggests that this may be 
broadly so. The next target for the 
unions will be longer holidays and 
better sickness pay. After that it will 
probably be back to another wage 
claim. 


The Facts of 
Office Life 


The high penetration of office life by 
machines of one sort or another is 
emphasised by the findings of the 
Institute of Office Management's Cleri- 
cal Sales Analysis. The record number 
of 1,112 offices gave information for the 
survey, covering 87,000 clerks, two-thirds 
of them women. 

It was found that more than half the 
women were working with office 
machines for the greater part of the 
time. The IOM stratified the jobs the 
clerks are doing into six divisions. 
These were from grade A, the simplest 
type of work up to grade F where 
people were working in close contact 
with accountants, lawyers and managers. 

Half of all the male clerks were in 
E or D grade jobs, almost sixty per cent 
of the women were in grades D or C. 

The higher salaries paid for ability 
to use office machines are made clear 
in the report’s table of median salaries 
for women clerks. For older grade C 
women the weekly salaries ascend from 
157s for “other” clerks to 162s for 
typists, 172s for machine operators and 


| 175s for shorthand-audio typists. Up 


| differently arranged, 


at the rarified grade F end of the scale, 
which contained only 18 per cent of the 
women clerks, the median rates were 
suggesting that 
other factors than ability with the 
machines were being rewarded. The 
weekly salaries at this level ran, machine 
operators 133s, typists 248s, shorthand- 


audio 25is, “other” clerks 
252s. 

The report sets out the more or less 
expected regional variations but there 
is one interesting difference in reward 
in the greater London area. The highly 
specialised or supervising women clerical 
staff in the City, grade F, are earning 
up to almost £3 a week more than their 
grade counterparts in the northern and 
eastern parts of greater London, and 
more than £2 10s a week more than 
those in southern and south western 
districts. 


typists 


Retirement of BBC 
Civil Engineer 


One of London's most distinguished 
civil engineers, Mr. M. T. Tudsbery, the 
first BBC Civil Engineer, retires from 
the Corporation at the end of this 
month. He was due for retirement in 
1952 under the age limit but carried on 
as Consulting Civil Engineer in order to 
carry through his work on the White 
City television centre, now in large part 
complete. 

Marmaduke Tudsbery joined the BBC 
in 1926 after six years at the War Office 
following First World War service with 
the Royal Engineers. After West- 
minster School and the Imperial College 
of Science and Technology, he had been 
apprenticed at the Yarrow shipyard, 
Glasgow. 

A key man in the secret enquiries for 
the site for Broadcasting House, Tuds- 
bery, had problems to meet varying 
from the closeness of the Bakerloo tube 
and the protection of a 100 year old 
sewer to the brand new technicalities of 
broadcasting needs. 

Over his 34 years with the Corpora- 
tion ** Tudsbery’s office’ has been the 
same seventh floor room with a splendid 
view westwards over London. 

His public life has included member- 
ship of the Home Office committee on 
Structural Precautions against air attack, 
1936 to 1939. From 1940 to 1944 he 
was first member and then chairman of 
the War Office committee on Army 
building. 

Now aged 67, Mr. Tudsbery has 
numbered yachting among his keenest 
interests. The boat in which he was 
wrecked and almost drowned in Loch 
Lomond was one which he had made 
himself in the basement of his father’s 
house, removing the yacht over the roof. 


Sir Hugh Beaver to be 
Guild President 


Sir Hugh Beaver, president of the 
Federation of British Industries from 
1957 to 59, is to be the 1961 president 
of the Engineers’ Guild. 

At the same period as his FBI 
presidency, Sir Hugh was president of 
the Institution of Chemical Engineers. 
A former partner with the consulting 
engineers, Sir Alexander Gibb and 
Partners, Sir Hugh joined the Ministry 
of Works in 1940 and later became its 
Director General. 


Managing Director of Guinness, 


| Sir Hugh is also a director of Richard 


Thomas and Baldwins. Among his 
public appointments have been the 
chairmanship of the Industrial Fund for 
the Advancement of Scientific Educa- 
tion, of the Advisory Council of the 
Department of Scientific and Industrial 
Research, and of the Institute of British 
Management. 
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Setting a Course for Yacht Research 


Data on yacht sail and hull 
performance are scanty. Aero- 
dynamic analysis suggests 
new lines of research and 
brings new aids to the helms- 
man. 


RITAIN’S coastal waters, rivers, and book- 
shelves give evidence of a growing interest 
in yachting. More people own boats than ever 
before. At the same time the lack of knowledge 
in certain basic areas of yacht design—particu- 
larly sailing yacht design—is also becoming more 
apparent. Sceptre’s failure in the America Cup 
races showed that we have more to learn about 
hull design. 

And the single-handed transatlantic race now 
drawing to a close has called attention to the 
problem of improved sail plans and rigging. 
One competitor, Lt.-Col. H. G. Hasler—who 
conceived the idea of the race—has condemned 
conventional rigs as archaic and used a single 
rectangular sail carried on an unstayed mast, 
as shown in Fig. 1. The behaviour of the 
different rigs during their Atlantic voyage has 
been watched with interest. The race was won 
by a conventionally rigged craft, the 39 ft 13 ton 
yawl Gipsy Moth III, navigated by Mr. Francis 
Chichester. 

Hasler’s boat, Jester, is experimental in other 
ways too. On to a basic Folkboat hull (the 
Volkswagen of Scandinavian waters) he has 
built a streamlined top with an enclosed steering 
position amidships, the helmsman looking out 
through a Perspex bubble. This development 
has been paralleled in other yachts, notably the 
Fairey Marine Atalanta, and has largely been 
brought about by the availability of new con- 
structional materials. 

Moulded glass-fibre hulls have become familiar 
in sailing dinghys and other small vessels. Alumi- 
nium-hulled yachts gave an impressive perform- 
ance in the recent Newport-to-Bermuda race. 
The sloop Cyane, shown in Fig. 2, with hull and 
spars fabricated in aluminium supplied by the 
Aluminium Company of America, won first- 
place honours in class C. The 46 ft craft was 
built a year ago. A 58 ft yawl Dyna, the world’s 
first all-welded aluminium-hull sailing yacht, 
captured first place in class A. 

Clearly, a number of influences are at work 
changing the appearance and design of sailing 
yachts. Along with the individual initiative of 
men such as Hasler who set out to produce 
their own ideal boat, there is the rising commer- 
cial competition of manufacturers anxious to 
produce cheap easily-handled boats appealing 
to large numbers of the public. There is also the 
competitive stimulus of racing, with speed as the 
main objective, but with design held in check to 
some extent by the way the class rules are drawn 
up. And in addition there is the continual 
effort of the naval architect to meet the variety 
of demands put forward by individual clients. 

Against this seething background it is interest- 
ing to look at the academic research being 
conducted on sailing yachts. Unfortunately 
there is as yet no complete theory of the motion 
of such craft through wind and waves. Most 
present work is concerned with describing the 
forces acting on a yacht when sailing close- 
hauled through still water, often the simplifica- 
tion of assuming zero heel being made. In 
general, aeronautical principles have been used 
to investigate conventional hulls and rigs in 
order to lay the grounds for the development of 
a basic theory capable of assisting design and, 
possibly, handling. Development of uncon- 
ventional hulls and rigs could follow from 
such a basic theory, but at present the field is 
open to the individual experimenter. 

Southampton University has a grant enabling 
yacht research to be carried out and the pro- 
gramme follows the lines mentioned above. 


Work is proceeding on the design and construc- 
tion of a towing tank to analyse forces on yacht 
hulls. It is likely to be the largest tank used 
for yacht research alone, having a cross section 
of 8 ft by 4 ft and an initial length of 88 ft, which 
may possibly be extended by 100 ft at a later 
date. Naturally, one of the first tasks is to 
discover the scaling factors necessary to correlate 
tank results with actual full-scale yacht perform- 
ance, and a programme of measurements on a 
yacht at sea is underway. 

A 7ft 6in by 5ft 6in wind tunnel is being 
completed there and has been equipped with a 
supplementary working section in the return duct, 
capable of taking models up to about 10 ft in 
height. Several smaller wind tunnels are avail- 
able, and also an enclosed water tunnel, where 
flow around rudders and keels can be studied. 
A contract has been placed with the University 
for work for the Red Duster Syndicate (who aim 
to produce another challenger for the America 
Cup); mainly specialised research is to be 
undertaken, on sails, masts, and rigging. 


SIDEWAYS LIFT 


The behaviour of sailing yacht hulls at various 
angles of heel and yaw have been examined in 
several testing tanks, notably that of the Stevens 
Institute, USA, where the major part of the 
pioneer work in this field was carried out in the 
early 1930's by K. S. M. Davidson. It was 
found that the underbody of a keel yacht moving 
forward with a little leeway acts like a hydrofoil 
of low aspect ratio, producing a lift force side- 
ways to the yacht, balancing the sideways 
component of lift from the sails. It seems likely 
that the general behaviour of hull forces—lift 
proportional to the square of the drag force 
when heel is constant, for example—is not 
affected by waves, although the actual values of 
the forces concerned will change considerably. 
The efficiency of the hull and keel as a hydrofoil 
probably drops very much when the steady 
flow of water round the keel becomes disrupted 
by addition of the orbital motion of waves. 

The centreboard of a shallow-draught hull has 
the production of sideways lift as its sole function. 
Experiments to find out the size of the forces 
involved in a typical centreboard boat are 
described in a paper “ Full-Scale Tank Tests of 
an International 10 sq. m Class Canoe,” by 
T. Tanner, of Southampton University. The 
paper was read before the Royal Institution of 
Naval Architects. . 

All the tests were carried out with the canoe 
at zero angle of heel, the craft being towed at 
various speeds and angles of yaw in the Ship 
Test Tank of the National Physical Laboratory. 
Six different centre boards were used in turn, 
three of the same cross section but different 
profile shapes, and three of the same profile 
shape but different cross section. Measurements 
were made of the component forces in the 
horizontal plane, both along the direction of 
motion (drag) and at right angles to it (lift). 
Some additional tests were also carried out to 
find the effect of reducing displacement and to 
measure the drag in the absence of yaw over a 
fairly wide range of speed. 

Fig. 3 shows the sections and profiles of the 
/arious centreboards tested. Dimensions were 
chosen so that in profile the areas were all very 
nearly 3-92 sq. ft and the extreme depth below 
the lowest point of the keel was 1 metre, con- 
forming with the measurement rule for this 
class of racing canoe. For the thicker sections, 
marine ply was used; other sections were of 
mild steel. The surfaces of all six boards were 
finished to a uniform semi-glass finish. 

As little reliable evidence of the amount of 
leeway made by a dinghy under various con- 
ditions was available, tests had to be carried out 
to decide the range of yaw angles necessary in 
the tank tests. A 12 ft Fairey Firefly was used 
for this work, runs being made in Southampton 





Fig. 1 A new departure in sail plan for racing is 

made in Jester. An unstayed mast carries a 

single rectangular sail, similar to those used on 
junks. 











Fig. 2 With bull and spars fabricated in 
aluminium, the sloop Cyane has already proved a 
successful racing yacht, 


Water. A 20z lead weight was towed astern 
at the end of 60 ft of fine fishing line, the inboard 
end of the line being made fast to a level board 
marked out accurately in degrees and carried 
on the centreline just below the tiller. Accurate 
measurement turned out to be very difficult 
but it was found that in both rough and smooth, 
water leeway angles are unlikely to exceed 10”. 
In most ordinary conditions the angle is fre- 
quently less than 5°. 

The tank tests on the canoe itself gave some- 
what irregular results. The blame for this is 
put on the method of force measurement, 
which involved a certain freedom in yaw, making 
it difficult to hold a steady yaw angle during a 
run. It appears, however, that between 2 and 
4 knots, neither the profile nor the cross-section 
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have any effect on lift, but the semi-elliptical 
profile of symmetrical aerofoil cross-section gives 
the least drag. The lift coefficient, that is 
lift/speed*, was proportional to the angle of 
yaw up to 7° and was independent of speed and 
comparatively small changes of displacement. 
The drag coefficient, drag/speed* was dependent 
on both speed and yaw. At a fixed angle it 
generally reached a minimum between 2 and 
4 knots. Measurements showed that the hull 
itself contributes about 90 per cent of the drag 
at zero lift and about 50 per cent at 7° yaw. 
The hull drag increases as a result of this yaw 
by about 20 per cent. 


COEFFICIENTS FOR SAILS 


While there is very little published information 
on the performance of hulls, there is even less 
on the performance of sails. Tests have been 
carried out in wind tunnels and for some experi- 
ments metal sails have been used. These have 
been useful in examining some of the broader 
aspects of sail performance but do not throw 
any light on the behaviour of soft sails at low 
angles of incidence—one of the most important 
points in sailing. 

An interesting experiment carried out at the 
Stevens Institute was to examine the behaviour 
of a model sloop-rigged yacht under water. It 
confirmed that the whole yacht exhibits lift and 
drag depending on incidence in the same manner 
as an aerofoil. The experiments were not, 
however, carried to the point of finding out how 
the lift and drag and the position of the centre 
of effort of the rig varied with the angle of heel, 
and the effects of soft sails were not investigated. 

The scant amount of information on sails and 
hulls is commented on in a paper ** The Behaviour 
of the Sailing Yacht,” read before the Royal 
Institution of Naval Architects, by H. M. Barkla, 
of St. Andrews University. In the absence of 
such information it seems to be taken for granted 
that no conclusions of any value can be reached 
on such questions as the optimum course to 
windward and how this course varies with wind 
strength. Mr. Barkla considers this to be 
far from the truth. He holds that by making 
reasonable assumptions about the aerodynamic 
properties of the rig by general analogy from 
aerofoils, and by marrying these with smoothed 
and extrapolated data based on measurements 
of a real hull, it is possible to indicate the optimum 
course and also to examine the validity of current 
procedure in interpreting tank tests of yachts. 
In fact, he suggests certain desirable modifica- 
tions to the present procedure. 

The standard sail coefficients that have been 
used for nearly 25 years for interpreting tank 
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tests of hulls in terms of full-scale sailing ability 
are the Gimcrack figures. These are derived 
from Davidson’s tests at the Stevens Institute. 
Gimcrack was a sloop of 2-92 tons displacement, 
a water line length of 23-8 ft, and a sail area of 
434 sq. ft. A model of its hull was tested in a 
tank and full-scale towing trials were used to 
confirm the predicted resistances at zero angle 
of heel. Sailing trials of the yacht were then held. 
Boat speed and heel were measured to reasonable 
accuracy, and apparent wind speed rather less 
accurately, observations only being made when 
the helmsman considered the yacht to be sailing 
steadily on the optimum course for the existing 
wind. From the tests, results were obtained 
which were presented in a form equivalent to 
one force coefficient and one drag angle for each 
of several angles of heel. 

Valuable as they have proved as a standard 
of comparison, the Gimcrack coefficients cannot 
provide information that is desirable for the 
study of the behaviour pattern of the yacht in 
general. Their dependence on the judgment of 
a particular helmsman renders them suspect, 
for helmsmen differ in their ideas on optimum 
course. And, in fact, the coefficients have been 
applied indiscriminately to all forms of sloop- 
rigged yacht regardless of variations in the 
aspect ratio of rigs and the relative aerodynamic 
drags of hulls. Although in their testing the 
Stevens Institute staff are believed to have 
found no evidence of an inconsistency between 
the merits of any two yachts tested in racing 
and in the tank, using the standard interpreta- 
tion method, this does not imply that the Gim- 
crack coefficients have any absolute validity. 

To analyse the behaviour of a yacht, the 
author combines a set of real hull measurements 
with synthetic sail coefficients. Hull resistance 
curves are derived from measurements of 
Gimrack, with some smoothing and extrapola- 
tion. The aerofoil adopted as a basis is of 
Clark-Y section and aspect ratio 6, a drag factor 
for hull and rigging being added. He also 
describes a graphical method for solving course 
problems, which gives yacht speed as a function 
of true course and true wind strength, corrections 
for the direction and strength of the apparent 
wind being implicit. The force and speed 
vectors involved in the analysis of a yacht's 
course have been discussed at greater length 
previously (ENGNG, 3 Jan. °58, vol. 185, p. 6). 

For a given wind strength a yacht can be 
sailed at various courses with the sails sheeted to 
give maximum speed through the water. When 
the speed made good to windward is plotted as a 
function of the true course, a maximum can 
clearly be seen. In addition, when sailing on any 
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true course in a constant wind, there is an opti- 
mum angle of incidence of the apparent wind on 
the rig: a higher incidence gives a lower water 
speed at a higher keel, and a lower incidence gives 
a lower water speed at a lower heel. Over a small 
range of incidence, therefore, the vessel’s speed 
remains constant while heel alone changes. And 
it follows that, over this small range of incidence, 
the angle of the apparent wind to the course, and 
its speed, are both constant. This makes 
recognition of the optimum course relatively 
simple. In the author’s hypothetical yacht, the 
parameters chosen yield a vessel in which the 
critical angle of heel is the same for various 
speeds between 5 and 6 knots, so that it is not 
even necessary to know the speed through the 
water within this range to predict the maximum 
angle of heel to sail the yacht. 

OPTIMUM COURSE 

Another point brought out by the author's 
analysis is that optimum course is largely deter- 
mined by the manner in which the resistance of 
the vessel varies with speed. At low speeds the 
resistance is generally proportional to the 
second power of speed, but as speed increases 
the exponent becomes greater than two. That 
the optimum course for a normal yacht lies 
closer to the wind as speed increases can be 
attributed almost entirely to the increasing power 
by which resistance depends on speed as the 
latter increases. 

It has been suggested that Gimcrack had less 
than average stability. Also, when the behaviour 
of the yacht is examined from the point of view 
of the variation of heel angle with an apparent 
wind speed when sailed on optimum course, 
differences in behaviour appear between it and 
the hypothetical yacht analysed by Barkla. The 
comparison suggests that either Gimcrack was 
sheeted too hard and sailed at too high an angle 
of heel, or else the increase in drag/lift ratio on 
reducing incidence is far more pronounced than 
assumed in the author’s analysis. 

Mr. Barkla suggests that since for the com- 
parison of rival designs of similar proportions 
almost any sail coefficients are adequate, the 
existing Gimcrack coefficients should be replaced 
by a synthetic set of coefficients. The sam 
reliability of tank test comparisons would be 
achieved and it should make possible an extended 
procedure for testing that would give designers 
and owners reasonably reliable predictions of 
optimum course and heel. That is, as in the 
case of selecting Sceptre (Fig. 4), the best design 
of a group could be determined by tank tests 
and then the selected design could be subjected 
to further tests on optimum course and heel. 


Fig. 4 (below) Sceptre’s hull design could 
t terns « f centreboard were have been better. A more rigorous 
programme of tank tests is required to 
develop hulls of greater 


efficiency. 
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Erecting Europe's Longest 


The Widnes-Runcorn bridge, 
now under construction, will 
be the longest arch in Europe. 
Creeper cranes, working from 
both sides, are being used to 
erect the steel trusses. 


T= two towns of Runcorn and Widnes are being 

linked by a new steel arch bridge that spans 
the River Mersey and the adjacent Manchester 
Ship Canal. It is a road bridge, designed to 
replace the old transporter bridge, which is to 
be demolished at the earliest opportunity, and 
has a steel arch span of 1,082 ft and two steel 
side spans, continuous with the main span, each 
250 ft long. The profile of the bridge is shown 
in Fig. 1. It will have three 11 ft lanes for 
traffic and two 6ft footpaths. The total length of 
the works, including the approaches, is 4,400 ft. 

When completed the bridge will be the longest 
arch span in Europe and the third longest in the 
world. The two longer arches are the Bayonne 
bridge over the Kill Van Kull, an estuary 
between New York and New Jersey (1,652 ft), 
and the Sydney Harbour bridge in Australia 
(1,650 ft); the latter bridge, like the new Runcorn- 
Widnes bridge, was built by Dorman Long 
(Bridge and Engineering) Limited. The con- 
sulting engineers for the new bridge are Mott, 
Hay and Anderson of London. 

The main bridge foundations were built 
under a separate. contract by Leonard Fair- 
clough Limited before the contract for the steel 
superstructure was let. 

On the Runcorn side, the pier to carry the 
thrust from the arch has been constructed on the 
shore adjacent to the Ship Canal. This pier is 
founded on soft red sandstone, 14 ft below the 
water level of the canal. It is of mass concrete 
construction and contains 4,000 tons of concrete. 

On the opposite (Widnes) bank, both the main 
skewback pier and the pier supporting the land 
end of the side span are sited on the foreshore 
of the River Mersey, where there is a tidal rise 
of 20 ft at spring tides. Steel sheet cofferdams 
were built in which to construct these two piers; 
the cofferdam for the large skewback pier had 
internal dimensions of 140 ft by 70ft. As on 
the Runcorn side, the piers were founded on 
soft red sandstone, which forms the bed of the 
river, and are also of mass concrete; in the 
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Fig. 1 Profile and dimensions of the Widnes-Runcorn bridge. 


skewback pier there are appoximately 7,500 
tons of concrete. 

The loads from the arch are transferred to 
the piers through 14 in diameter forged steel pins. 

The arch itself has a rise of 253 ft from the 
bearings to the top of the trusses at the crown. 
The spacing between the trusses is 54ft. At 
the springing the depth of the trusses is 106 ft 
but this figure reduces to 35 ft 3 in at the crown. 
High tensile steel has been used for the chord 
members of the arch and side span trusses, 
though elsewhere ordinary mild steel has been 
employed. Origirmlly it had been intended to 
site weld all connections but in fact riveting 
was used, 

Locked coil wire ropes, 2}in in diameter, 
will be used to suspend the deck from the arch. 
High tensile steel has been used for the deck 
cross girders and stringers, which are welded, 
and the 33 ft roadway and the two 6 ft pathways 
are to be of concrete; for the roadway, the slab 
will be 74 in thick and it will have a 2 in asphalt 
top surface. 

The total weight of steel in the superstructure 
is 5,600 tons, of which about half is high tensile 
steel. Altogether, about 180,000 site rivets will 
be driven and 5,000 ft of wire rope will be 
required for the permanent suspenders. 

Temporary lifts have been erected just behind 
both the piers—that on the Widnes side is to 
be seen in the foreground of Fig. 4. These lifts 
have proved to be of great value, considerably 
easing the task of supervising and inspecting 
the work by shortening the time to get from one 
point to another and by cutting the effort 
required. 


Fig. 2 (left) Erection of the Widnes side span. 


Fig. 3 (below) Erection of the arch; the principle 

is the same for both halves of the superstructure. 

The stay cables are only used during the later stages 

of construction; prior to that, the counter balance 

is provided by the deadweight of the tail span plus 
some additional kentledge. 


Fig. 4 (right) A recent picture, taken from the 
Widnes bank, of the bridge under construction, 
showing the creeper cranes at the head of the 
advancing steelwork. 

the two lifts that have proved so valuable. 
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In the foreground is one of 


Erection of the main bridge is being carried 
out from both sides of the river in the following 
sequence: (1) side span; (2) arch; (3) suspenders 
and the heavy deck steel; and (4) the light deck 
steel. 

A feature of the work has been the provision 
of nylon safety nets at many points. These nets 
have generally been placed where circumstances, 
such as the necessity for moving materials by 
hand, have permitted guard rails to be placed on 
one side only. Nets have been placed below the 
unguarded sides and their use in bridge building 
in this country is an innovation. At one 
time the possibility was considered of slinging 
a net across the river underneath the’ whole 
building area of the bridge, but calculations 
showed that a very substantial erection would be 
required to hold the weight of such a net. No 
major accident has occurred on the contract. 

Erection of the side spans was begun at the 
main bearings and proceeded by working away 
from the river on both sides. Temporary 
trestles were used to support the steelwork, as 
shown in Fig. 2, until such time as the spans 
were self-supporting, when the trestles were 
dismantled. For the Runcorn span, a 20 ton 
derrick was employed in the early stages of 
erection, but the work was completed by a mobile 
crane of 25 tons capacity. On the Widnes side, 
the work was begun by a 20 ton derrick on 
100 ft gabbards; this was then used to erect a 
second derrick mounted on the side structure 
which completed the erection of the span. 

The arch is being built from both sides using 
20 ton creeper derricks mounted on carriages 
running on the top chords of the trusses, as 
shown in Figs. 3 and 4. By this method the 
derricks can be winched forward as erection of 
the arch proceeds. An adjustable leg incor- 
porated in the carriage allows the derrick to be 
maintained in an erect position irrespective of 
the slope of the chord on which it is travelling. 

Material is taken to the working point by a 
trolley that runs on a track cantilevered out 
from the top chord on the west (downstream) 
side. Derricks on the side span are used to 
raise the materials from the delivery point at 
ground level to the trolley. 

Construction has now reached the stage where 
the advancing steelwork can no longer be 
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balanced by the tail span and kentledge, and it 
will be necessary to anchor the half-arches to 
each bank. This will be done, as is shown in 
Fig. 3, by forestay cables attached to the top 
chord, and fixed to the head of temporary 
cable masts which are extensions of the portal 
frames above the bearings. The backstay 
cables, which are anchored into the rock on each 
side of the river, are also fixed to the head of 
the cable masts where provision is to be made 
for jacking loads into the cables. 

When the final trusses have been put into 
position on each side, there will remain a short 
gap of 12 to 14in in between the two halves. 
This gap will be closed by slackening the back- 
stays and jacking up the tail ends of the side 
spans which have been built lower than their 
final levels for this purpose. With the closure 
complete, pre-determined loads will be jacked 
into the upper and lower chords and all tem- 
porary anchorage equipment will be taken down. 

The suspenders and deck girder work will be 
slung into position by the creeper cranes as they 
move back down the arch to points above the 
springings, where they will be dismantled. 

The remainder of the lighter steelwork for the 
decking will be erected by mobile cranes working 
forward from both sides over the already com- 
pleted work. The concrete deck will then be 
laid, also working from both sides. 

The Runcorn approach viaduct commences 
with a roundabout where there will be a junction 
with a new road leading towards Northwich that 
is to be built by the Cheshire County Council. 
The viaduct, which approaches the bridge with 
a tight right hand curve, consists of two steel 
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plate girder bridges, over the Bridgewater Canal 
and the High Street, with spans of 108 ft and 
50 ft, respectively; 13 reinforced-concrete spans 
varying in length from 70 ft to 81 ft 6in; and a 
plate girder span of 65 ft adjoining the main 
bridge. 

The Widnes viaduct is much shorter than that 
on the Runcorn side and consists of a section of 
fill, retained within reinforced-concrete walls, 
six reinforced-concrete spans of 83 ft and a plate 
girder span of 87 ft leading to the main bridge. 

The reinforced concrete work of the approaches 
is being carried out by Faircloughs, working as 
sub-contractors to Dorman Long. The deck 
slab is carried on four RC beams that are 
themselves carried on T-shaped piers, also of 
reinforced concrete and varying in height between 
17 ft and 41 ft. The form of the approach 
structure may be gained from Fig 5 

Due to the very confined working conditions, 
the beams were cast in sections on the ground 
directly alongside their final positions. Two 
lengths of beam were produced: 47 ft, to be used 
over the piers with fixed bearings, and 23 ft where 
there are expansion bearings. The cast sections 
were lifted into place using a Lorain Motocrane 
and supported by military trestles. The precast 
sections were then joined together by sections 
cast in situ to form members continuous over 
three spans. After completion of the beams, 
the 8 in road slab was cast in situ and the canti- 
lever footpath constructed on each side. 

The bridge has been built to the orders of the 
Lancashire and Cheshire County Councils. In 
addition to the contractors already mentioned 
there have been at the site three other firms of 








Fig. 5 The T-section piers of the approach via- 
ducts. They vary in height from 17 ft to 41 ft. 
note, viz. (Riveting) Northern’ Erection 


Company (Rotherham) Limited; (Welding) J. R 
Hipkin Limited, Wilton Road, London, SW1; 
and (Painting) Thomas Cotton Limited, Mans- 
field. Fabrication of girders for the approaches 
was also done at Chepstow by the Fairfield 
Shipbuilding and Engineering Company Limited, 
and is referred to in the article below. 





Stress Relieving Welded Bridge Girders 


Four girders for the approaches of the Widnes- 
Runcorn bridge, described in some detail on 
the opposite page, each had to be made in two 
parts which were then welded together. The 
welds were specified to be stress relieved. 

The girders, which were fabricated at the 
Chepstow works of the Fairfield Shipbuilding 
and Engineering Company Limited, were 80 ft 
long by 6ft deep and weighed about 14 tons; 
they were welded fabrications with }in webs 
and I4in flanges, and were stiffened by 8 in 
by 34 in by %in angles. For convenience each 
girder was made in two 40 ft lengths and then 
welded to make the complete 80 ft long girder. 

A close specification of the stress relieving 
procedure was laid down as follows: (1) heat 
to 650° C at a speed not exceeding 150° C per 
hour; (2) soak for a period equal to | hour for 
each inch of the thickest section of the heated 
area; (3) cool to 350° C at a rate not exceeding 
100° C per hour and, finally, (4) allow to cool 
naturally to room temperature. 

Electrothermal Engineering Limited, of 270 
Neville Road, London, E7, were invited to do 





the stress relieving using their “‘ flexible furnaces.” 
These are mats composed of ceramic beads 
threaded on “ hairpins ”’ of nickel alloy resistance 
wire; the latter are linked together to make 
resistance circuits able to give a maximum mat 
surface temperature of 1,000°C. Each circuit 
is provided with flexible leads and, by bringing 
in or cutting out local circuits, it is possible to 
control areas of temperature within close limits. 
The mats are quite flexible and in one direction 
can be bent round the edges of plate. 

For the bridge girders, 4in slab thermal 
insulation formed the lagging. Two types were 
used, the prime lagging (adjacent to the metal) 
being effective up to temperatures of 800° C 
and the outer or secondary lagging suitable up 
to 500 or 600° C. For the work in hand, it was 
decided that a minimum distance of 3 ft on 
either side of the weld should be lagged. To 
obtain control over the heating operation, 
thermocouples (17 in all, some on the steel 
surface, others in the lagging) were fixed in 
position and linked to temperature recorders. 

The power for heating was obtained from two 


(Left) The Flexible Fur- 

naces used for stress 

relieving four of the 

girders for the Widnes- 

Runcorn bridge, but be- 

fore the lagging was put 
into position, 


(Right) The stress re- 
lieving operation in pro- 
gress; on the right are 
the two recorders to 
which 12 thermocouples. 
were attached . 


Quasi-Arc 300 amp and two English Electric 
350 amp welding transformers. Control of the 
heat input to comply with the specification 
cycle was achieved by varying the amperage 
output of each transformer. Any tendency for 
one area to heat more rapidly than another 
was checked by cutting out the appropriate 
mats or sections of mats as indicated by the 
thermocouple readings. As the temperature in 
all areas reached 575°C, 75° below soaking 
temperature, the voltage and amperage outputs 
of the sets were cut to avoid overshooting the 
maximum temperature. Experience showed that 
it was easy to predict accurately the change of 
settings required from curves plotted of the 
thermocouple readings. 

Soaking was completed easily and the sub- 
sequent cooling called for little more than 
interpretation of the recordings, the furnaces 
being switched on and off to maintain a steady 
rate of cooling and to check the rate of cooling. 
When the temperature had reached 350° C 
all the heaters were switched off and cooling 
allowed to proceed naturally. 
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Exporting Know-How on the Grand Scale 


A series of independent com- 
panies each associated with 
a particular branch of French 
industry — railways, mines, 
electricity and gas — have 
been set up to export technical 
advice and information. Sales 
of equipment may follow. 


I® the past four years a new word has found 

its way into the vocabulary of French 
engineers. It is Sorre, and so far there are four 
organisations to which this general name applies. 
What are they and what have they in common? 
The two oldest—and they are three and four 
years old respectively—are Sofrérail and Sofre- 
mines. Their full names are Société Frangaise 
d'Etudes et de Réalisations d’Equipement Rail, 
and Société Francaise d’Etudes et de Réalisations 
d’Equipement des Mines. The two newer ones, 
created last year are Sofrélec, concerned with 
electrical equipment and Sofrégaz, for equipment 
for gas production and distribution. All four 
Sorre are private companies. They were formed 
to make French engineering know-how and skill 
available anywhere in the worid where there is a 
demand for any of the very broad range of 
products embraced by the engineering industries. 


A SYNTHESIS OF SPECIALISTS 


So far their efforts have met with considerable 
success. Each Sorre is organised as a private 
company in which the research and study facilities 
of its particular branch of the industry, whether 
public or private, are brought together. In all 
four bodies—-railways, mines, electricity and 
gas—there is a big public sector. Representa- 
tives of the French Railways (SNCF) or Gaz de 
France, are joined by engineers from companies 
manufacturing equipment, by firms of consul- 
tants, bankers and others. The shareholders 
of Sofrérail, for example, include the SNCF, 
SOFI, eight banks—among which are Union des 
Mines, Banque de Paris et des Pays Bas and 
Crédit Lyonnais. Sofrémines includes not only 
the nationalised Charbonnages de France, but 
also companies working iron ore mines. Sofrélec 
has. Electricité de France (EDF), the big banks 
and some twenty of the principal private research 
organisations. 

How does this cooperation, involving such 
different bodies, work out in practice? If Sofré- 
rail, for example, needs a specialist, a request is 
put in to the SNCF. When the Peruvian rail- 
ways wanted a study made of its rates and 
charges, the whole job was handed over to an 
official of the SNCF charges branch. The 
big advantage of. having a joint research body 
on a national scale is that its resources cover the 
whole range of activities in its particular field. 
Whatever request comes in, there will be a speci- 
alist somewhere in the country capable of working 
out the answer. 

The danger of this sort of cooperation from the 
firms’ point of view is clearly that some of its 
key men may be too much in demand by the 
Sorre. This problem is overcome by an agree- 
ment that the Sorre will not retain engineers 
whose services are not demanded for more than 
a month. Each Sorre has a permanent staff 
able to deal with the general run of inquiries. 
It is the exception rather than the rule to call 
in a man from a firm to do an actual job, as 
opposed to giving advice. 

One of the big advantages enjoyed by the 
Sorre is that they have the big research centres 
of the nationalised concerns at their disposal. 
All the same, the Sorre are independent both of 
Government and manufacturers of equipment. 
They are able to maintain this attitude because 
of their non-profit-making status. The Sorre 
are not technical salesmen, although sales of 
French machinery no doubt follow from the 
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fact that French engineers tend to be most 
familiar with the products of French industry. 
The parallel is really with a British firm of indus- 
trial consultants advising its clients on the 
best way to carry out, or organise, a particular 
job. The difference is that the SorreE can call 
on the resources of the nationalised industries 
to help in preparing their plans. 


FOLLOW THE FLAG 


What effect do the Sorre have on sales of 
French equipment of all kinds abroad? Are 
more locomotives, coal cutters and electric 
generators being shipped overseas in the wake of 
the Sorre advisers? Some examples were 
quoted in L’Enterprise recently. Engineers of 
Eléctricité de France asked to advise on 
power distribution schemes in Venezuela and 
Turkey proposed the use of operating frequencies 
different from those in use in France. In another 
case Sofrémines advised the use of mining 
machinery made only in the United States. But 
there are plenty of examples of the advice going 
the other way. The Spanish coal mines for 
instance are worked entirely on French lines with 
French machinery. 

Where are the Sorre likely to meet their 
strongest competition? The French themselves 
say it will come from American, British, German 
and Italian engineers in that order. Most of the 
work carried out by the Sorre has been outside 
Europe, but Belgium, Spain, Ireland and Yugo- 
slavia are exceptions to this general statement. 
The Bank for International Reconstruction and 
Development has awarded nine contracts to 
Sofrémines and Sofrérail to carry out work in 
underdeveloped areas. Birp has also commis- 
sioned Sofrémines to carry out a study of the 
Japanese coal mines. 

Both the new organisations, Sofrélec and 
Sofrégaz, have inherited a number of commis- 
sions that had already been placed with their 
respective nationalised bodies. In addition both 
have set about looking for work. Sofrégaz has 
sent a prospecting team to South America. 
Inquiries also come through the French embas- 
sies and consulates whose officials put out 
information about the Sorre in their countries. 


MASSIVE CONSULTANCY 


The experience of the two established organisa- 
tions augurs well for the succes of the new ones. 
Sofrérail and Sofrémines have had an imposing 
list of contracts. Among those carried out by 
Sofrérail are the complete reorganisation of the 
Uruguayan railway system, the electrification 
of the Indian railways, the study of the Peruvian 
railway signalling system, and the pilot scheme 
for a big railway siding and marshalling yard in 
Iran. Sofrémines has a big contract for work on 
the MIFERMA iron mines in Mauretania in the 
Sahara, and the phosphate mines at Taiba in 
Bengal. In France itself it has been given various 
jobs to do for the Commissariat a l’Energie 
Atomique, including the laying out of France’s 
principal uranium mine. 

Sofrélec, which is still barely a year old, 





Where are the SorRE ? 


Sofrémines 10 Rue du Petit-Muse, Paris 4 


Sofrérail 88 Rue Saint-Lazare, Paris 8 
Sofrélec 8 Rue Bellini, Paris 16 
Sofrégaz 23 Rue Philibert-Delorme, 


Paris 17 











has sent teams out to Pakistan, Yugoslavia, 
Argentina, Uruguay, Brazil, Mexico and Libya. 
Sofrégaz has drawn up a plan for modernising 
the gas works and distribution system in Ankara. 
It is now acting as consultant on a project for 
storage reservoirs for natural gas, and the gas 
pipeline from Hassi R’Mel in the Sahara. 
Sofrégaz is at present negotiating contracts for 
gas pipelines and storage in Japan. 

The French have high hopes that orders for 
the four Sorre will increase rapidly as their 
work becomes better known. This export of 
“Tl engineering,” of know-how and skill, is 
regarded as one of the best forms of export and 
a big potential dollar earner. The general run 
of schemes carried out by Sofrémines and 
Sofrérail have earned between £40,000 and 
£80,000. But there have been bigger ones 
earning £200,000, or more. 

Is this the sort of idea that could be tried in 
Britain? It would probably be difficult. The 
setting up of bodies like Sorre with a mixture of 
nationalised and privately owned firms, is a 
peculiarly French venture. It reflects the present 
composition of industry in France where with 
a few exceptions the big concerns are national- 
ised. Renault and Sud-Aviation (makers of the 
Caravelle) are both state owned. But the 
general rule is the medium and small firm with 
advantages in control, but with all the snags 
that go with shortage of capital and inability to 
plan far ahead. 

This is particularly true in the key industries 
of chemicals and mechanical engineering. France 
has no giants on the scale of Krupp, Demag or 
MAN in Germany. It would be wrong, however, 
to imagine that French industry is frozen in 
out-of-date attitudes. Changes are taking place 
all the time, and the Sorre are one of these. 
But the complaint from the energetic executives 
who want to see France as the number one 
industrial country of the European Common 
Market is that development is too slow. 

They would like to see the three stages of 
research, development and manufacture or 
construction put on to a more scientific basis. 
This will mean central planning, and France 
already has a Government department called 
the Commissariat Générale du Plan de Modern- 
isation et d’Equipement. This is the set-up that 
started life in 1945 as the Monnet Plan. Partly 
as a result of its success, the idea of state direction 
of the economy is more widely accepted in 
France than in the UK. But then it has taken 
a very different form and been worked out in a 
very different context from that of post-war 
Britain. 


RATE FOR THE JOB 


These two factors—size of industrial units 
and acceptance of state participation in running 
the economy—are behind the Sorre scheme. 
All told it is doubtful if it could be transplanted 
here. What are its chances of making progress 
in France? 

The biggest problem facing the SOFRE is one 
that is often encountered by those who give 
advice to underdeveloped countries. They are 
expected to work for nothing. Various inter- 
national organisations and national govern- 
ments, including Britain, provide some aid in 
the form of surveys and pilot schemes free. 
This form of competition is deeply resented by 
the French who prefer to work on a cash and 
carry basis. All told the Sorre have proved 


themselves as a means of harnessing the engineer- 
ing skill of French public and private concerns. 
The chances are that they will find more than 
enough well paid work to keep them busy for 
years ahead. 
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Atomic Review 





Margin of Uncertainty 


HOSE who develop the Advanced Gas-cooled 
Reactor, the United Kingdom Atomic 

Energy Authority and Sir William Cook in 
particular, are supremely confident that the 
expense of development is a good investment. 
There is confidence that they will be able to sell 
the reactor to the Generating Boards, and that 
the country will receive adequate returns for its 
money. It appears that at least the Central 
Electricity Generating Board may not be in 
complete agreement with the UKAEA. 
Simple Arithmetic 

It is known that the Windscale AGR will cost 
around £9 million (Atomic Review, 10 June °60), 
but the total cost of the project is much harder to 
assess. Sir Christopher Hinton in an address to the 
Royal Society estimates £30 million for the Windscale 
prototype alone, with more to come before the first 
commercial AGR is in operation. He wonders if 
such an investment can be justified in terms of 
economics. Invested today in some commercial 
enterprise at 7 per cent interest, that £30 million 
would earn £200 million in thirty years, that is by 1990. 
It is possible that only ten stations will be built on 
the AGR principle before some improved design 
high-temperature or steam-cooled heavy-water reac- 
tor—comes to replace it. It is likely that the first 
few AGR stations will not be more economical than 
the best Magnox stations, and will certainly be less 
economical than the best fossil fuel stations. At 
60 per cent load factor the break-even point is 
expected by the CEGB in 1970; after that date the 
AGR will start to earn some solid profits. 


Redeployment of Resources 


But by 1970 two out of the projected ten AGR 
stations will probably be complete, leaving only 
eight stations to do the earning. Assuming that on 
the average a 600 MW AGR station will be built 
every second year (the CEGB plan to mix established 
and advanced reactors), the savings accumulating 
from lower productions costs can be calculated on the 
basis of an annuity invested yearly at 7 per cent 
interest over the span 1970 to 1990. From such a 
calculation it appears that the production costs of the 
AGR would have to be 0:09d per kWh lower than the 
cost of conventional power production, averaged 
over the twenty years. The soundness of the AGR 
programme depends on whether such a margin, 
amounting to 16 to 20 per cent of conventional 
generating cost, can be achieved in practice. Sir 
Christopher concedes that the AGR is * unquestion- 
ably the logical step forward,’ but appears to have 
misgivings about the wisdom of investing so heavily. 
“It is suggested that redeployment of research and 
development resources must be carefully considered, 
and that this consideration will probably demand a 
changed distribution in a few years’ time.” 





Fuel Manufacture 


Raising the Conductivity of Nuclear Fuel 


The thermal conductivity of a common nuclear 
fuel element material is said to have been improved 
by 30 per cent and more, through the use of a tech- 
nique developed by the Martin Company. As 
part of the development programme undertaken by 
Martin’s Nuclear Division, tiny fibres of molyb- 
denum have been added to uranium dioxide powder. 
The mixture Was inserted in thin cladding tubes, 
and the entire assembly was then swaged to increase 
density to between 84 and 87 per cent of theoretical 
limits. The report on work performed under con- 
tract to the United States Atomic Energy Commission 
was given in two technical papers at a national 
meeting of the American Nuclear Society. One by 
John L. Kane and Harold N. Barr described fabrica- 
tion techniques. The second, by Marvin P. Norin, 
outlined the results of thermal conductivity measure- 
ments of the prototype fuel elements. 


Swaging Metal Fibres to Form Dense Cermets 


Uranium dioxide has long been favoured as a fuel 
for nuclear reactors because of its stability under 
irradiation, its chemical inertness to many coolant 
materials, and its ability to retain fission products. 
Its chief drawbacks—low thermal conductivity, low 
thermal shock and stress resistance—have been 
overcome by forming cermets or dispersions of the 
fuel in metal; but large amounts of metal dilute the 
fuel content and make necessary the expensive use 


of enriched uranium. Previous development efforts 
using metal fibres have assumed that a costly hot 
pressing operation was necessary to produce dense 
bonded compacts, but analyses of test specimens now 
indicate that Martin has achieved notable success 
simply by swaging. Norin’s paper disclosed that 
when metal fibres make up 10 per cent of the fuel 
mixture by volume the thermal conductivity is 
increased by about the same percentage. A 15 per 
cent mixture, however, shows almost 30 per cent 
improvement in conductivity, and on the basis of 
preliminary tests a 20 per cent mixture appears to 
boost conductivity by at least 60 per cent. Measure- 
ments were conducted up to 200° F, and Norin pre- 
dicted that the advantages would be even more 
marked at higher temperatures. 


Dense Oxide Fuels with All Kinds of Cladding 

Kane and Barr said that fuel element samples 
had been produced with various kinds of cladding 
material, including type 304 stainless steel, zirconium, 
Zircaloy-2 and aluminium. Uniform distribution 
of the mixture was obtained by wetting the fibres and 
adding the uranium dioxide gradually. Radial 
alignment of the fibres was produced by pressing the 
damp mixture in the tube or by compacting pellets 
before insertion into the tube. By combining different 
sized particles of uranium dioxide, Martin's Nuclear 
Components Department has been able to produce 
high densities and a good bond between fuel and clad- 
ding with a minimum of swaging reduction. Hot 
swaging increased density by from 2 to 3 per cent. 


Fig. 1 (right) Scor- 
pio I, an exponential 
pile for the study of 
reactor physics with 
varying plutonium 
content in the fuel at 
elevated temperat- 
ures. 


Fig. 2 (below) Air 
and nitrogen circuits 
of Scorpia I, 
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Corrosion Resistant Aluminium Alloys 


Commercial aluminium alloys now employed for 
fuel cladding in water reactors are limited to 450° I 
(232° C) oparating temperature when in contact with 
high-purity water or steam. For use in advanced 
water reactors, employing temperatures of 700° I 
(371°C) or more, the Aluminium Company of 
America (Alcoa) have developed a new group of 
aluminium-iron-nickel alloys. Both wrought and 
sintered-powder forms have already been successfully 
tested to temperatures between 680 and 700° F, with 
best results exhibited by a sintered alloy containing 
4-81 per cent iron and 7°03 per cent nickel. Follow- 
ing initial corrosion the rate of metal loss diminished 
rapidly and later deterioration was insignificant, it is 
claimed. According to Alcoa the new alloys have 
superior corrosion resistance to Argonne’s X8001I, 
the alloy currently in use. Information on heat 
transfer and physical properties is not yet available 





Notes and News 


Plutonium Physics with Scorpio 1 and 2 


Two contained assemblies are to be built at 
Winfrith Heath for the evaluation of the effect of 
plutonium on reactivity at temperatures up to 400° € 
(755° F). The first assembly, Scorpio I, is 4 graphite 
subcritical facility in which the moderator geometry, 
plutonium-to-uranium ratio, and temperature may 
be varied under closely controlled conditions. The 
assembly is unusual both from the point of view of 
high temperature and the need for complete contain- 
ment to avoid any release of plutonium to the 








atmosphere. An unusual feature of the design is the 
access door, item 12 in Fig. 1. A circular door built 
into the main door provides access to the horizontal 
fuel channels in the graphite pile. Both the stack 
and the experimental area are sealed in separate com- 
partments as shown in Fig. |. The stack is heated 
with nitrogen in a closed heat-transfer circuit, and 
provision is made for the removal of impurities before 
any gas is discharged to the atmosphere. The flow 
diagram is shown in Fig. 2. Additional heating is 
provided by electrical heating mats inside the pile- 
room. Later a second contained facility, Scorpio HI, 
will be constructed. Although smaller in size, 
Scorpio II will be a subcritical reactor assembly and 
will serve to extend the range of experiments possible 
with Scorpio I. 


Standardisation in Nuclear Engineering 


Some international agreement on symbols and 
terminology, and standards of radiological protection 
and testing are urgently required in view of the wide 
application of nuclear energy. In May the technical 
committee of the International Standards Organisa- 
tion, sitting in Geneva, put forward draft specifica- 
tions for a symbol to denote the presence of ionising 
radiation; approved 77 definitions of technica! terms; 
and drafted 68 new concepts for approval. Standard 
methods for sampling contaminated air or water, 
uniform reactor safety standards, and specifications 
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for radioactive sources, containers, and transport 
facilities are also in preparation. 


Free Movement of Atomic Workers 


Regulations are being prepared by the Euratom 
Commission which will permit the free movement of 
nuclear workers through the six Community countries. 
Euratom expects that by 1980 the installed nuclear 
capacity wi!l be in the region of 40,000 MW, and may 
cause regional shortages in trained operators. 


Papers Invited on the Changing Pattern of Power 


Melbourne will be host to the next meeting of the 
World Power Conference in 1962, with ** The Chang- 
ing Pattern of Power” as theme. The conference 
will sit in five divisions and nuclear power, as might 
be expected, is involved throughout. Papers are 
invited on resources (Division 1), fuels (Division I1), 
energy conversion (Division II1), energy utilisation 
(Division IV) and the economic evaluation of alterna- 
tive energy sources (Division V). More detailed 
information to prospective authors or participants is 
found in a booklet Technical Programme available 
from the World Power Conference, Australian 
National Committee, P.O. Box 1823Q, Melbourne 
C.1, Australia. 


Guide to Courses 


Universities and lecturers wishing to compare the 
programmes offered in nuclear energy will find the 
latest edition of the OEEC Guide to Courses on 
Nuclear Energy useful. The catalogue contains a 
list of 170 courses, with syllabuses, details of lectures, 
times and length of courses, admission, diplomas 
granted, and a description of the ayailable scientific 
equipment. The guide is obtainable from the 
ENEA, 38 Boulevard Suchet, Paris 16. 


European Atomic Forum Formed 


Under the name Foratom (Forum Atomique 
Européen) an international union of Common Market 
atomic associations has been formed in Paris. The 
offer of membership has been extended to countries 
outside the Common Market, and Switzerland has 
already joined, while discussions are under way with 
Denmark. The condition of membership—existence 
of a national atomic forum—is lacking in the United 
Kingdom. Outside Europe, only Japan and the 
United States have a national forum. 


Invitation to Tender 


The USAEC have issued an invitation to tender 
for a 1-5 MW(e) pressurised or boiling water reactor, 
to be installed in McMurdo Sound, Antarctica. The 
invitation was issued on 21 June, and the Commission 
expect to sign the contract on 1 August, 1960, for 
delivery of equipment by November, 1961. The 
invitation does not appear to be restricted to firms 
in the United States, although it would appear 
unlikely that a reactor with standard US Army 
designation PM-3A (portable-medium power) would 
be purchased abroad 


Market for Equipment and Instruments 


Appearing a litte late, the fourth volume of the 
report on the Stresa Conference, held in May, 1959, 
has just been published. The book deals with the 
market for nuclear equipment and instrumentation in 
Europe, a field in which important changes have 
occurred since the conference was concluded over a 
year ago. The report considers in detail the forecast 
demand for specialised nuclear equipment such as 
pumps, blowers, pressure vessels, fuel, instruments, 
and plant auxiliaries, and gives a partial list of 
European suppliers. (The Industrial Challenge of 
Nuclear Energy, Stresa Conference, Part 4, published 
by the European Nuclear Energy Agency, June, 1960.) 


Reports Received: Instrumentation 


Radon Monitor in Air: A portable instrument designed 
to detect radon-in-air at a level of 10- curies per 
cubic cm relies on the detection of 5-5 MeV alpha 
particles emitted by radon 222 on a large-screen 
scintillation counter, Sensitivity at 10-"* curies is five 
counts per second, with a background below 0-4 
counts per second. (W. G. Sparke and J. A. B. 
Gibson: * An Experimental Radon-in-Air Monitor,” 
AERE - M 660.) 

High Temperature Fission Chamber: Flux measure- 
ments in the Zenith reactor require a fission chamber 
to operate at 850° C with a maximum diameter of 
} in. A suitable fission chamber has been developed, 
as shown in Fig. 3, and is manufactured by 20th 
Century Electronics Limited, New Addington, 
Surrey. (D. Barnes, R. C. Hollick and F. Wade: 
**A Fission Chamber for Operation at 850° C,” 
AEEW - R 26.) 

Geiger Gas-Counting Methods: Tritium, widely used 
as a tracer, emits soft beta radiation, detectable only 
in windowless counters. Tritium-containing gases 
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Fig. 3 Designed for use with Zenith, this fission chamber is 4 in diameter, and operates at 850° C. 





Fig. 4 Full-scale deflection on this sensitive 
gamma dosimeter for daily control is only 20 mrad. 


may be assayed if used as the filling in a self-quenching 
Geiger counter. The most satisfactory filling is 
tritiated hydrogen with toluene for quenching. 
(J. F. Cameron and B. J. Puckett: ‘ Geiger Gas 
Counting Methods of Assaying Tritiated Hydrogen 
and Tritiated Water,” AERE - R 3092.) 
Induced Conductivity for Gamma Assay: Two types of 
solid-state devices can be used for radiation detection: 
depletion layer devices and volume-irradiated photo- 
conductors. The latter are suitable for gamma and 
beta radiation. The most promising photoconduct- 
ing materials are cadmium sulphide and cadmium 
selenide crystals. (C. G. Clayton: “ Detection of 
Gamma _ Radiation by Induced Conductivity,” 
AERE - R 3289.) 
Coincidence or Anti-Coincidence: Using solid-state 
circuit elements throughout, a two-channel coinci- 
dence unit for use in the 0-1 to 5 microsecond range 
has been developed. The instrument, produced by 
AERE Harwell under designation 2013A, fits into a 
2000 series standard double width unit. (F. H. Wells, 
F. L. Godfrey and A. K. Barlow: ** A General Pur- 
pose Two Channel Coincidence Unit,’ AERE - 
R 3292.) 
Induced charge for Dosimeter Reading: It is desirable 
to read frequently the dose on pocket dosimeters 
without affecting the accumulated charge on the 
chamber. Quartz fibre dosimeters, although suitable, 
are too expensive. A cheap instrument is suggested 
using initially charged coaxial electrodes which can 
be read by an electrometer. The complication from 
charge-sharing can be avoided by using capacitive 
coupling instead of direct contact between electro- 
meter and electrode. (E. H. Cooke-Yarborough: 
** The Induced Charge Method of Reading Condenser 
Dosimeters,” AERE - M 677.) 
Direct Reading Dosimeter: Using a simple ionisation 
chamber, a direct reading pocket dosimeter, Fig. 4, 
has been developed to control gamma exposure on 
the basis of 20 mrd per day. On other instruments 
this dose would amount to only 10 per cent of full- 
scale deflection. (J. H. Howes: * A Sensitive Direct- 
err: Pocket-Size Gamma Dosimeter,”’ AERE - 
5.) 


New Methods of Measuring Radiation Doses 


A five-day symposium on the latest methods of 
measuring radiation doses, organised by the Inter- 


national Atomic Energy Agency, was held in Vienna 
from 7 to Il June. A total of 28 countries and 
5 international organisations were represented. 
While the standard techniques and instruments for 
radiation dosimetry are known all over the world, 
refinements and improvements have become necessary 
with recent developments in atomic energy applica- 
tions. Accurate measurements are essential not only 
for protection against radiation damage, but also for 
the effective use of radiation in industry and other 
fields. Measurement of extremely large radiation 
doses, such as are employed in industrial processes 
is a relatively new task; so is the determination of 
the distribution of the different types of radiation 
when they are mixed, as for example in the radiation 
from a reactor. Attempts are being made to meet 
the new requirements by devising new measuring 
techniques and instruments, and the Vienna sym- 
posium provided the first opportunity for an inter- 
national exchange of information and views on recent 
progress in this field as well as on lines of further 
development. 


Measuring Neutron Doses 


Reviewing the results of the discussions, the 
IAEA director general, Mr. Sterling Cole, in his 
closing speech at the symposium said that. although 
there was adequate international comparison of 
equipment and methods for the measurement of 
X-rays and of radiation from radioactive isotopes 
(that is the alpha, beta and gamma rays) there had 
been no such comparison of the techniques for 
measuring doses of neutrons. In view of the import- 
ance of the methods recently developed for neutron 
dose measurements, the need for an international 
comparison in this field had been stressed at the 
symposium. Mr. Cole said that the way in which 
this could be done—whether by circulating standard 
neutron sources to various laboratories or in any 
other way—must be decided at a later stage. 


Aspects of Dose Measurement 


The discussions at the symposium were based on 
71 papers presented by leading specialists from 
20 countries. The topics covered were (1) general 
survey, (2) problems related to exposure and absorbed 
dose, (3) new developments in dosimetric instru- 
mentation and methods, (4) dosimetry for mixed 
neutron-gamma radiation, (5) special methods for 
the dosimetry of radiation from accelerators or 
reactors and (6) dosimetry on critical assemblies. 


Reactor Notes 


Third Aero-Engine Project: Allison Division of 
General Motors, in collaboration with Nuclear 
Development Corporation of America (NDA) will 
be the third company in nuclear aero-engine develop- 
ment. Others in the field are General Electric and 
Pratt and Whitney. (Atomic Review, 4 March, 
1960). 

Euratom to Use BR2; May Buy Reactor: Asa result 
of modification to the Euratom Treaty, Annexe V, 
Euratom will share the use of the BR-2 high-flux 
materials-testing reactor with the Belgian owners, 
the research centre at Mol. But in the near future, 
Eurotom may decide to purchase a similar reactor for 
its own exclusive use. 

Chooz Decision Imminent: A decision on the reactor 
type which the joint Franco-Belgian undertaking is 
to build at Chooz under US-Euratom assistance is 
expected shortly. Under the Euratom Treaty, the 
SENA (Société d’Energie Nucleaire Franco-Belge) 
project will be exempt from direct taxation, and will 
benefit from other financial advantages. 
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COLLEGE OF ADVANCED TECHNOLOGY, 


BIRMINGHAM 
DEPARTMENT OF MECHANICAL ENGINEERING 


Applications are invited for the following posts: 


READER in MECHANICAL ENGINEERING 


Previous experience in research is essential and the successful candidate will be 
required to initiate research in his particular subject and undertake a limited amount 
of lecturing on advanced topics. 


PRINCIPAL LECTURER in STRENGTH OF MATERIALS 
PRINCIPAL LECTURER in MACHINE DESIGN 


Candidates should be qualified to teach up to post-graduate level and to conduct 
project, research and development work. Successful candidates will be expected 
to assist (a) in the development and co-ordinating of laboratory work, (5) with a 
limited amount of administrative work, and will be encouraged to develop industrial 
contacts 


SENIOR LECTURER in MECHANICAL ENGINEERING 
specialising in Mechanics of Machines or Machine Design. 
Candidates should have an honours degree or equivalent teaching, industrial 
and/or research experience 
Salary Scales 
READER (Men) £1,800-£2,100 
PRINCIPAL LECTURER (Men) £1,750-£1,900 
SENIOR LECTURER (Men) £1,550-£1,750 
Further particulars and forms of application from the Bursar, College of Advanced 


Technology, Gosta Green, Birmingham, 4. Applications to be received within 14 days 
of this advertisement. Please quote K. 


K. R. PILLING Clerk to the Governors. 
C 620 

















Senior Development Engineers 


A major company is seeking two experienced senior 
development engineers for interesting work on advanced 
techniques in industrial weighing. 


1. University graduate, or candidate, with H.N.C. 
and appropriate distinctions, is required with 
experience in electronics, particularly in the 
design of circuits for servo systems and 
amplifiers. 


2. A man with experience in investigating the 
problems related to electro-mechanical systems 
and who possesses a university degree or 
H.N.C. with appropriate distinctions is required. 
Suitable industrial experience in this field is 
essential. 


These are both new appointments and the prospects for 
extended responsibility are excellent. 


Write in confidence, with full details of experience and 
qualifications, to:— 
Works Director: 
W. & T. AVERY, LIMITED, BIRMINGHAM 


C 631 























SENIOR RESEARCH OFFICER 


ve quired by 


Furniture Development Council 


to take charge of a small team working on problems connected with 
processes and materials used in the finishing of furniture. 
Applicants should have an honours degree in Science or Engineer 
ing and have had previous research experience of which the quality 
will be considered more important than quantity. 
This is a position of responsibility in an expanding research 


department and the salary will recognise this. 


Applications to, or further particulars from: 


THE DIRECTOR 
FURNITURE DEVELOPMENT COUNCIL 
11 ADELPHI TERRACE * LONDON, W.C.2 
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UNIVERSITY OF NOTTINGHAM 


on are invited for a LECTURESHIP IN 
CHEMICAL ENGINEERING. Candidates should 
have an honours degree in Chemical Engineering or 
corporate membership of the Institute of Chemical 
Engineers, with experience in research and in the 
operation and supervision of full-scale chemical 
plant. Salary scale £050 to £1475 (efficiency bar) 
to £1850. Conditions of appointment and form of 
application, which should be returned as 
possible, from the REGISTRAR 


sOOTL as 
€ 629 


UNIVERSITY OF ST. ANDREWS 


Applications are invited for a SENIOR LECTU RE- 
SHIP or a LECTURESHIP in ELECTRICAL 
ENGINEERING in the Department of Electrical 
Engineering, Queen's College, Dundee, to commence 
Ist October, 1960. Candidates should be honours 
graduates in Electrical Engineering or Physics, and 
should have suitable research and teaching experi- 
ence in electronics and radio communication 
Salary scales: Senior Lectureship—£1925 by £75 to 
£2425; Lecturer £1050 by £50 to £1400 by £75 to 
£1850 (efficiency bar £1400). F.S.S.1 Family 
Allowance Grant towards removal expenses 
Applications (6 copies) containing the names of three 
referees, to the undernoted, from whom further 
particulars may be obtained, not later than 20th 
AUGUST, 1960 
PATRICK CUMMING 
JOINT CLERK TO THE UNIVERSITY 

COURT, QUEEN'S COLLEGE, DUNDEE 


July, 1960 C 621 


RESIDENT MAINTENANCE ENGINEER 


ROYAL VETERINARY COLLEGE Applications 
are invited from married men for post of RESIDENT 
MAINTENANCE ENGINEER which is now avail- 
able. Candidates must be ex-naval E.R.As. or 
mechanicians of possess comparable experience and 
qualifications Salary £675 by £25 to £727 p.a 
Superannuation scheme. Summer holiday arrange- 
ments will be hoyoured Intending Applicants 
should first send addressed envelope (for application 
form and further particulars) to the SECRETARY, 
ROYAL VETERINARY COLLEGE ROYAL 
COLLEGE STREET, LONDON, N.W.1 C 624 





THE UNIVERSITY OF MANCHESTER 
METROPOLITAN-VICKERS 
POSTGRADUATE BURSARIES 


Applications are invited from honours graduates in 
Engineering, Physics or Mathematics for a number 
of POST-GRADUATE BURSARIES of a value 
normally within the range of £350-£700 per annum 
although this maximum may be exceeded in certain 
The bursaries are tenable for research and 
advanced study in the departments of Electrical and 
Mechanical Engineering in the Faculty of Science or 
of Technology Applications, naming the depart- 
ment and Faculty in which the candidate proposes 
to work, should be sent not later than AUGUST 17th 
1960, to the REGISTRAR, THE UNIVERSITY 
MANCHESTER, 13, from whom further particulars 
and forms of application may be obtained C615 


cases 


WESTERN REGION OF 
BRITISH RAILWAYS 


require 
ENGINEERING ASSISTANTS (capable of super- 
vising Drawing Office Staff) and TECHNICAL 
ASSISTANTS experienced in the design of rein- 
forced concrete and steel bridges and other structures 
to fill vacancies in posts in the salary ranges £1095 
£1150, £990/£1034 and £875/£048 respectively 


Superannuation Fund: Reduced rates of travel 
and other concessions: five-day week 
Applications giving qualifications ize, and 


experience to 
CHIEF CIVIL ENGINEER 
BRITISH RAILWAYS 
WESTERN REGION 
PADDINGTON STATION, 


LONDON, W.2 € 610 
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AIR MINISTRY 


AIR MINISTRY Works Designs Branch requires 
in LONDON CIVIL ENGINEERING DESIGNER 
DRAUGHTSMEN with adequate training and 
drawing office experience in one or more of the 
following : 

(a) Roads, pavements, earthworks and storm- 

water drainage 
(6) Foul drainage and sewage disposal. 
(c) Water supply and distribution 
Some site experience and possession of recognised 

technical qualification an advantage. Financial 
assistance and time off may be allowed for recognised 
courses of study. Promotion and pension prospects 
Five-day week with 18 days paid leave per year 
initially. Salary ranges from £650 (at age 25) to 
£900 per annum. Commencing salary dependent 
on age, qualifications and experience. Applicants, 
who must be natural born British subjects, should 
write to AIR MINISTRY, W.G.d. LACON HOUSE 
THEOBALDS ROAD, LONDON, W.C.1, or apply 
to any Employment Exchange quoting King’s Cross 
3746 giving age, details of training, qualifications, 
full particulars of former posts held and copies of 
any testimonials. Candidates selected will normally 
be interviewed in London and certain expenses 
reimbursed G 889 


STATION ENGINEERS 


AIR MINISTRY require STATION ENGINEERS 
(G.D.) and STATION ENGINEERS (MECH.) at 
K.A.F. and Ministry of Aviation Stations. The work 
of Station Engineers (G.D.) consists of installation, 
operation and maintenance of high and medium 
voltage electrical distribution systems, electrical 
power and lighting installations, control systems and 
generating plant: knowledge of heating and ventilat- 
ing plant and diesel engines an advantage. Station 
Engineers (Mech.) are concerned with diesel power 
pliant, steam and hot water heating systems, refrigera- 
tion and air conditioning and miscellaneous workshop 
plant, tools and equipment. Candidates must hold 
O.N.C. Elec. or Mech./City and Guilds Electrical 
Technicians Certificates/2nd class M.O.T. Certificate 
or equivalent and must also have had recognised 
apprenticeship with firm of good repute plus 3 years’ 
employment in electrical or mechanical and engineer- 
ing preferably on operation and maintenance o: 
mine, factory or workshops plant and services 
Preference to candidate with supervisory experience 

Salary ranges from £680 to £735 rising by annual 
increments to £850. Commencing salary dependent 
upon age, qualifications and experience. Oppor- 
tunities for promotion up to Tech. Grade A, maximum 
salary £1565 (National rate). Pension prospects. 
5-day week. 18 days paid leave a year initially 
Internal training courses are provided and attendance 
at technical colleges by suitable candidates is 
sponsored, verseas tours for which special allow- 
ances are payable in addition to higher salary 
Applicants, who must be natural born British subjects 
up to age 55, should write stating age, qualifications 
and experience, to MANAGER (P.E.1), MINISTRY 
OF LABOUR, P. & E. REGISTER, ATLANTIC 
HOUSE, FARRINGDON STREET, E.C.4. No 
original testimonials should be sent. Only applicants 
selected for interview will be advised G 885 


CITY OF BIRMINGHAM EDUCATION 
COMMITTEE 
ERDINGTON TECHNICAL COLLEGE 
EDWARDS ROAD, BIRMINGHAM, 24 


PRINCIPAI G. GREASLEY 


A. M.1.Mech. bE 


D1 M.1.E.1 


Applications are invited for the following post 


ASSISTANT, GRADE A, with suitable qualifica 
tions, required to teach Pre-Senior Engineering 
Students, mainly in Engineering Drawing The 
teaching of Mathematics and Science will also be 
included ro commence on Ist September, or as 
near as possible to that date 

Salary according to Burnham (Further Education) 
Scale Assistant, Grade “A £520 by £27 10s. to 
£1000, When assessing the initial salary, increments 
may be allowed for appropriate experience in 
Industry or Commerce, in addition to increments 


for training. approved qualifications and experience 


Application forms and further particulars available 
from Principa 
—. L. RUSSELL, 
CHIEF EDUCATION OFFICER. 
646 
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ENGLISH ELECTRIC 


(Whetstone Nr. Leicester) 
require a 


HEATING & VENTILATING ENGINEER 


The successful applicant will be in the age g 
will have 


industrial heating experience. He 


roup 25-35 and will have had several years’ 


a knowledge of high pressure hot water 


systems and the problems associated with testing of small turbines supplied from high 


pressure water tube boilers 


He should also be able to make recommendations for 
and building insulation, and have a sound knowledge of ve 


methods 


The appointment is permanent and pensionable 


initial accommodation if necessary. 


Enquiries, which will be treated in c¢ 


nfidence, 


general improvements in heating 


ntilating and dust extraction 


and assistance will be given with 


should give details of experience, 


qualifications and current salary and be addressed to th 


TECHNK 


AL STAFF OFFICER 
DEPT. 
MARCONI 


GPS... 


HOUSE 


STRAND, 


LONDON, 
quoting reference EG WIT 


W.C.2, 
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TECHNICAL DIRECTOR 


TECHNICAL DIRECTOR is required by a progressive medium sized general engineering 
Company in Glasgow Applicants, who should have a civil or mechanical engineering 
degree and proven success, must be fully capable of taking complete charge of the 
technical departments involving Design, Research and Development and Drawing 
Office, new plant, etc., and should have had a good « xperience of works practice and 
modern techniques involved in we Ided fabrication units 


Corporate me mbership of a senior engineering institution would be an advantage to 
the candidates 


Candidates should be in the age range of 35/45 The post which carries a salary of 
£2000/£3000 according to expenence, is a progressive one and there are pension, life 
assurance and personal accident schemes 


The work will be varied and interesting involving a wide range of products, including 
new products requiring urgent development and every encouragement will be given 
to man with competence, drive and enthusiasm. Foreign travel will be necessary 


from time to time 


Full details, which must include age, education, qualifications, previous and present 
posts and stating present salary t Managing Director, BOX C 625, Offices of 
ENGINEERING. These will be treated in complete confidence 

















MULLARD SOUTHAMPTON WORKS 


have a vacancy for a 


GRADUATE ENGINEER 


to join their rapidly expanding Plant Department. The department 
services an establishment concerned with research, development and 
quantity production of transistors, and the post calls for a man capable 
of progressing to a senior appointment. A post-graduate apprenticeship 
or sound practical experience are therefore essential. The position offers 
an opportunity to extend practical knowledge in a very wide variety of 
engineering services within a large and expanding group of companies. 


Please apply in writing to the PLANT PERSONNEL OFFICER, 
MULLARD SOUTHAMPTON WORKS, MILLBROOK INDUSTRIAL 
ESTATE, SOUTHAMPTON, quoting the reference C.14. 


** Mullard” is the Trade Mark of Mullard Limited 
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IMPERIAL CHEMICAL INDUSTRIES LIMITED 
BILLINGHAM DIVISION AND HEAVY ORGANIC CHEMICALS DIVISION 


require 


—_ 


=) 








MECHANICAL 


CIVIL 
STRUCTURAL 
INSTRUMENT 


Fate." 





DESIGNER DRAUGHTSMEN | 














J LU 














to meet a substantial expansion programme involving the layout of 
new plants and the redesign of existing plants. 

Candidates should hold or be studying for a Higher National 
Certificate or equivalent qualification and should have had good 
practical and drawing office experience. 


Experienced Estimator/Surveyors for civil engineering and building 


work are also required. 


All appointments are progressive with excellent prospects of 


promotion. 


Attractive salaries 


Pension Fund 


Profit-Sharing Scheme 


Removal expenses, lodging allowance and 
assistance towards house purchase for 


married men. 


Write giving brief details of age, qualifications and experience to 
the Staff Manager, Imperial Chemical Industries Limited, Billingham 
Division, Billingham, Co. Durham, quoting reference S/GG.5. 























TECHNICAL DESIGNER 


REQUIRED 


Qualifications : Associate Membership Senior Engineering 
Institute or equivalent. Experience in heat transfer in the 
chemical or engineering industry. Age 26 - 30 


WATER TREATMENT 


ENGINEER 
REQUIRED 


With experience in water filtration and treatment. 
Please write giving details of experience and salary required 
30 < 


SECRETARY 


Caird & Rayner 


777 COMMERCIAL ROAD 


THE 


LONDON - €E14 








C 6il 
Applications are invited from holders a degree or its equivalent in Chemical ' 
Mechanical Engineering Applicant must have considerable experience in project 
engineering in the chemical process r allied industrie 


PROJECT ENGINEERS 


Qualified engineers are also req | vacancies which exist in our rapidly expanding 

tfipan 

Air Products (GB Ltd. is engaged in the design, manufacture and erection of industrial 
gas plant We have doubled our staff in the past 2 year and expect t titinue this 
expansion (ireat pportunitic therefore exist for th ambitious engineer These are 
permanent and pensionable positions at our London Offices Hours 9 te 


Apply : Personnel Manager 


AIR PRODUCTS (G.B.) LTD. 
St. Giles House, 40-50, Poland Street, W.1. 














have been retained to advise on the appointment of a 


CRANE MANAGER 


to lead the experienced technical and 
sales staff of a major heavy 
engineering group which proposes 
to establish itself as the foremost 
manufacturer of dockside and 
industrial cranes This is a new 
appointment. 


With a technical staff of over 60 
he will control all contracts from 
enquiry to erection. 


Candidates must be professional 
mechanical, structural or electrical 
engineers with a comprehensive 
knowledge of crane design and 
manufacture. They may already be 


deputy to the managing director of 
a crane manufacturer or Chief 
Engineer in the Dock and Harbour 
Board 


Preferred age 40 to 45 years 
Initial salary not less than £3,500 
with pension, life insurance and car 


Please send brief details in 
confidence, quoting reference F.2542, 
to J.G. Smith. In no circumstances 
will a  candidate’s identity be 
disclosed to our client unless he gives 
permission after a _ confidential 
interview at which he will be given 
full details of the appointment 


MANAGEMENT SELECTION LIMITED, 17, Stratton Street, London, W.! 


© 614 
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REED BROTHERS 
UNITED KINGDOM 
ATOMIC ENERGY AUTHORITY (ENGINEERING) LTD. 


require an SENIOR and JUNIOR 


NGINEE iG 
aur?’ pemamaoate DRAUGHTSMEN 


AT CHAPELCROSS WORKS, 
ANNAN, DUMFRIESSHIRE 


required for varied and interesting 
design work on Medium and Heavy 
Hydraulic Press Projects. 


] to supervise on — ae Experienced men preferred, but 
2 basis, maintenance of large “ = . Se : 
q motor driven blowers, turbo-alterna- applicants with good gene ral en- 
tors and all plant on Site including gineering background considered. 
that of the Electrical, Mechanical ‘xcel e ' 
and Instrument sections. Excellent working conditions with 
Applicants must have served a Pension Scheme and Luncheon 
} recognised engineering apprenticeship Vouchers. 


and have considerable experience of 
heavy engineering plant. Super- 
visory experience is essential. Pos- REPLANT WORKS, 
session of an O.N.C. or equivalent 
qualification may be an advantage WOOLWICH INDUSTRIAL 

Salary:—£925-£1105 per annum ee 
plus an allowance for regular shift ESTATE, 
workin : SS a 

Staff Housing and Pension Schemes LONDON, 8.E.18. 

Generous leave allowance © 622 
E3 Send postcard to Personnel Mana- 











ger, at the above address, for applica- 
tion form quoting reference G.61/5.2 





CLOSING DATE: 22 AUGUST, 1960 
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DRAUGHTSMEN 























required by old established and steadily expanding 
Company located 5 minutes by bus from Clapham 
MECHANICAL Junction 
TOOL DESIGN DRAUGHTSMEN 
Preferably H.N.C. but O.N.C. plus suitable 
DESIGN ENGINEER experience considered. Must be experienced in 
all forms of press tool design and have some 
knowledge of plastic mould design 
Applications ‘are invited by Davy & MECHANICAL DRAUGHTSMEN (Seniors and 
United Engineering Company, Limited Juniors) 
for the above position Experience in plant installation and/or furnace 
The successful applicant should have design required. Minimum standard O.N.¢ 
the H.N.C. or equivalent in Mechanical with preferably workshop experience 
Engineering and be experienced in the Applications to the STAFF MANAGER THE 
mechanical design of heavy rolling mill MORGAN CRUCIBLE CO., LTD., BATTERSEA 
plant CHURCH ROAD, LONDON, 8.W.11 C 623 
Good conditions, contributory pen- 
sion scheme a by : 
Applications with details of qualifica- 
tions and experience in confidence 
should be addressed to DESIGN DRAUGHTSMAN 
STAFF PERSONNEL OFFICER, DESIGN DRAUGHTSMAN required to work in 
DAVY & UNITED ENGINEERING Westminster area to assist in designing prototype 
COMPANY. LIMITED marine propulsion gears. Position permanent and 
pensionable.—Apply in first instance in writing to 
DARNALL WORKS, TECHNICAL MANAGER, MODERN WHEEL 
SHEFFIELD, 9 C 640 DRIVE, LTD., LINDO LODGE, CHESHAM, 
BUCKS C 538 





| APPLEBY-FRODINGHAM STEEL COMPANY 
SCUNTHORPE, LINCOLNSHIRE 


invite applications for 


SENIOR DESIGNERS 


also 


SENIOR & JUNIOR DRAUGHTSMEN 


for general engineering work 
Experience with plant for Lron and Steelworks would be an advantage but 
is not essential. 


Permanent situations with good prospects of advancement for men with 
initiative and ability. 
Staff Pension Scheme, welfare and sports facilities are available. 


Apply, giving age, full particulars of previous experience and technical 
qualifications to the CHIEF ENGINEER. C 635 
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JUNIOR MECHANICAL MECHANICAL ENGINEER 


DRAUGHTSMEN A small but substantial firm of electro-mechanical 

engineers in the Hounslow area wishes to appoint 

JUNIOR MECHANICAL DRAUGHTSMEN, hav- a fully qualified Chartered Mechanical Engineer 

ing completed National Service, required for work with 5 to 10 years’ experience in the design and 

on large chemical plant installations A.E.S.D. development of precision mechanisms. An applicant 

minimum rates or above. Five-day week and super- of sufficient calibre will be considered for the post 
anpuation scheme. Replies giving details of age, of CHIEF MECHANICAL ENGINEER 


qualifications and experience and quoting ref A salary of up to £2000 per annum is envisaged 
LCL/E1/54, should be addressed to DRAWING and the usual staff amenities apply Working 
OFFICE SUPERINTENDENT, LAPORTE conditions are good 

CHEMICALS LIMITED, OYEZ HOUSE, FETTER Applications, which will be held in absolute 
LANE, LONDON, E.C.4 (638 confidence, should be addressed for the personal 


attention of the TECHNICAL DIRECTOR, BOX 
EG.475, co HANWAY HOUSE, CLARK’S PLACE, 
—_—--—— — E.€.2 € 600 


BRITISH OXYGEN GASES LIMITED 
ELECTRICAL ENGINEER 
MECHANICAL ENGINEERS 


An electrical Engineer between 25 and 30 


years of age is required for interesting B.P. has vacancies for young MECHANICAL 
development work in connection with power ENGINEERS for service with its Overseas Explora 
units and control gear for inert gas welding tion Drilling Operations. Applicants up to 30 years 
A knowledge of electronics is an advanage old must have H.N.C. in Mechanical Engineering 
and the candidate should possess a degree or Ist M.O.T. Certificate and have served a five-year 
or H.N.C. in electrical engineering apprenticeship with a diesel engine manufacturer 
© acquired experience on the operating and main- 
TECHNICAL ASSISTANT tenance of diesel engines at sea. Experience in 
outside erection of dicsel engine driven plant and 
Technical Assistants are also required in maintenance of refrigeration equipment advan- 
the age range 25 to 30 Thev should have tageous Attractive salary, free passages out and 
an electrical background and a H.N.C. in home, free medical attention, good leave arrange 
electrical engineering would be preferred ments Kit allowance Pension Scheme. — Write 
Candidates should have a knowledge of giving full particulars quoting F.591, to BOX 3296 ¢ 
electronics or development experience in c/o HANWAY HOUSE, CLARK’S PLACE, E.C.2 
industry U 650 


There are good future prospects and very 
good commencing salaries are offered 
Housing assistance is available if required 7 ‘ 
Please reply stating full particulars to the 
Personnel Manager, Spencer House, St - 
James's Place, London, 8.W.1 


C 652 RESIDENT ENGINEERS 


Consulting Engineers with large Overseas practice 
require RESIDENT ENGINEERS for work abroad 
Applicants should be aged 25-35, possess as a mini 
mum requirement H.N.C. and preferably member- 


LIFT ENGINEER ship of The Institution of Mechanical or Electrical 
Kngineers. Experience of erection of steam power 
LIFT ENGINEER required by Insurance Company plant including welding techniques for mild steel 


for inspection of .ifts. Must have served apprentice- and alloy piping an advantage. Candidates would 
— with lift construction firm and hold at least be given a short period of training before proceeding 


O.N.C. or ¢ —_ tlent in Electrical or Mechanical Overseas — and allowances commensurate 
Saouceme London Starting salary £800 per with age experience Applic ations to be 
annum, pension “wid ws pension, ete Write with addressed to MI RZ & MCLELLAN (REF. “ RE"), 
full details to BOX E. 697, L.P_E. Romano House CARLIOL HOUSE, NEWCASTLE UPON TYNE 
309/401, STRAND, W.C.2 © 649 C 634 


ADVERTISEMENT RATES 


‘Engineering’ Appointments Section 
CLASSIFICATIONS: Public Appointments, Appointments Open, 
Appointments Wanted. 


TYPES OF ADVERTISEMENTS: 


(a) “* Appointments Illustrated ” and illustrated careers advertisements: 
photographs or drawings may be used in conjunction with type matter. 


Rates: per page (12 in. lial ha is .. £100 
half page * si as - ae £54 
quarter page .. or . oie £29 


(b) Semi-display: type matter, with or without surrounding rule, 
name block or symbol. 


Rates: per page (12 in. ‘oahane es ae -. £100 
per half page .. ‘i i + £54 
quarter page. ; = oe sa £29 
per single column inch | ia , oa £2 14s. 


“ 


(c) Single column “ run-on’ * ebiiiinumeita: cpineninitily 6 words 
to the line, 12 lines to the inch. 

Rate per line u3 re ia sie eo (e160, 

(Minimum charge 18s. ‘¥ 
SERIES DISCOUNTS: 5 per cent. on 6 insertions; 10 per cent. on 13; 
15 per cent. on 26; 20 per cent. on 52. 


BOX NUMBER: 2s. 


COPY DATE: First post Monday. t 
BLOCKS: To be mounted ready for printing. Screen 100. ; 


ORDERS TO: “Engineering” 36, Bedford Street, London, W.C.2. 
(Telephone TEMple Bar 3663). 
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Busy Future for 
Davy-Ashmore 


W 


ITHOUT underestimating the other 


sections of Davy-UNITED it is 
possible to regard the Davy AND 
UnNirep ENGINEERING Company as in 


one way the heart of the concern. 

Its condition over the past year, now 
reported on by the Davy chairman, 
Mr. D. F. Campbell, has been one of 
great activity upon engineering work 
that will long stand as some of the most 
important developments carried out in 
the UK Steel Industry. 

The company is engaged on the con- 
tracts for the hot and cold mills for the 
COLVILLE strip mill in Scotland and on 
the continuous hot mill for RicHarD 
THOMAS AND BALDWINns’ Spencer Works, 
near Newport, Monmouthshire. These 
contracts are worth around £14 million 

In addition the company has the con- 
tracts for a new Colville plate mill, a 
wire rod mill for the LANCASHIRE 
Steet Corporation, and a blooming mill 
for SAMUEL Fox AND COMPANY. 

Among the other activities of Davy- 
United in the past year an outstanding 
development for the future was the 
setting up, from the association with the 
BRITISH OXYGEN Company, of the Steel 
Processes Division, which will design, 
produce and supply plant for steel- 
making by the tonnage oxygen tech- 
nique. 

Early in the year DAvy AND UNITED 


RoLt Founpry found the demand for 
castings below normal but, as for 
foundries in general, the demand 


recovered and 1959 became a record 
year by the close. 


Merger 


The effect of the proposed merger 
with the Power-Gas Corporation will 
be to combine two important engineer- 
ing concerns into one extremely well 
equipped and broadly based concern. 
At a time when increasingly generous 
credits are sought by the customers, 
especially overseas, the added financial 
status the new group will command 
should make a significant difference to 
the long term prospects of the com- 
panies in the organisation. 

Why Davy-AsHMoreE? 

Ashmore is a proud name in heavy 
engineering. AASHMORE, BENSON, PEASE 
and Company are the largest builders 
of blast furnaces in Britain. It 
natural that the Power-Gas 
should have wanted this name brought 
back to prominence as half of the 
holding company’s title. 

The subsidiaries will carry on under 
their present titles, and managements, 
with the exception of P.G. ENGINEERING 
Limited, which is to become the new 
Power-Gas Corporation. 

Davy-United, benefiting equally with 
Power-Gas in the acquisition of comple- 
mentary interests, will gain in foreign 
selling power from the future use of the 
Power-Gas subsidiaries overseas. 

Well forward in the fashionable prac- 
tice of diversification are 
ENGINEERING and Rose, 


Is 


Downs and 
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trial outlets and particularly of instru- 
mentation for special applications. 
Profits after tax for Davy-United in 
the year up to 31 March, 1960, were 
£1,231,020, compared with £886,932 
in the previous year, and £128,697 back 
in 1954. The group’s capital and 
reserves have now risen from just over 
£2 million in 1951 to almost £7 million. 


Forward with 
David Brown 


From two employees making wooden 
gear patterns for the Huddersfield 
textile mills a 100 years ago to 11,000 
people producing gears, tractors, sports 
cars and machine tools for the world’s 
markets is a long and successful story. | 

It is the story of the DAvip Brown 
organisation, formed in 1860 by the 
first David Brown, grandfather of the 
present leader of the firm. Along the 
way the gear-making business has made 
some substantial contributions to the 
nation’s history, both in war and peace. 

At a time when the slump of the 
1930's had put most of the men of the 
Yorkshire town of Penistone out of 
work the company established a bronze 
and steel foundry there, using easily 
learned techniques in steel casting manu- 
facture. The effect on the efficiency of 
the concern, which had previously had 
to buy its gear blanks and other special- 
ised castings, was as considerable as the 
social benefits to Penistone. 

In the same way, after intensive 
personal survey of the farming market 
by the second David Brown, the com- 
pany took over a former cotton mill at 
Meltham, five miles from Huddersfield, 
and began the production of the first 
David Brown all-British farm tractor. 
Again this step forward relieved local | 
unemployment, but this time the 


| Second World War came up swiftly to 


| gears and steel castings were in use in 


The company was also the main 
supplier of the Churchill tank, the 
| liberator of large areas of Europe. 


break the orderly development of the 
group. 

Its war output was of course immense, | 
tanks, aircraft, ships, the company’s 


every kind of weapon. At one stage of | 
the 1940 aerial onslaught on the United 
Kingdom the David Brown factories | 
were the only works turning out Spitfire 
engine and supercharger gears. All 
other plants had been put out of action 
by the Luftwaffe. 


Earlier in the war the task had been 
handed to David Brown engineers of 
producing tank armour plate up to the 


| quality of that on the German tanks. 


board | 


the P.G. | 


| 
| 


The company’s product was eventually 
superior to that in German use. 

Important steps taken before the war 
ended were the purchase of two more 
gear-making firms in London and 
Coventry, and the establishment, in 
1945, of the group’s own precision tool 
factory beside the Huddersfield works. 

David Brown machine tool manu- 
facture has now reached the stage where 
earlier this year a valuable contract was 
signed for the supply of special tools to | 
Czechoslovakia. 

Two years after the end of the Second 
World War, in a move which was in | 
a way a logical follow through to the 
motor racing activities of his earlier 
days, David Brown took over Aston | 
Martin and Lagonda cars, two of the | 
classic names in British quality cars | 


| 


THOMPSON companies of Power-Gas. | which were thought at the time to be | 


As members of the new grouping they 
will bring a valuable breadth of indus- 


heading for extinction. | 
In tractors the list of new ideas and 


| fluctuations in bonus earning. 


improvements brought about by the 
group’s agricultural engineering section 
is long and varied. It shows the way 
in which the beginnings of the 
section, with David Brown touring the 
farms notebook in hand, has influenced | 
the harmony between engineers 
and farmers. 

Overseas 


early 


close 


the company, itself a 
vigorous exporter in all its main sectors, 
has a flourishing subsidiary in South 
Africa, a gear works which is the 
largest in that country More than 
sixty variations on commercial vehicle 


| gearboxes for trucks and coaches are 


produced at Huddersfield and it is 
claimed that the tractor division makes 
the widest range of agricultural mach- 
inery in the United Kingdom. 


Detailed Incentive Plans 
Cut Building Times 


Any scheme that produces 
such an effect as the completion of a 
building several weeks ahead of schedule 
is worth looking into. Such a scheme 
is now being applied among some of the 
large contractors. 

At least since the war _ incentive | 
schemes, ranging from guaranteed addi- 


incentive 





| tional pay to a measured work target, 


have been in use on building sites. 
But there have been cases where the 


| complexity of the system meant that the 


men did not know where they were 
going and the benefits of the scheme | 
did not materialise. 

Now a simpler method is being put 


| into use where the operative is given a 
| specified job to finish in a definite num- 


ber of days and told before he gets 
down to it the exact bonus he will be 
paid if he completes the work according 
to the instructions. 

Mr. Bernard O’Grady (inset), the 
Bovis Company’s work study manager, 
has described for ENGINEERING how his 
firm find that the scheme can be made to 
fit into any contract irrespective of local | 
conditions. It is important that the 
flow of work on the contract is well 
planned in advance to avoid too great 


Close-Contact 


This has led to the evolution of close- | 
contact, short-term planning in which 
weekly or fortnightly phases are planned | 
in detail. Additional work is also | 
prepared in advance so that if the 
planned work is completed ahead of | 
schedule the men can get right on to the 
next job. | 

Mr. O’Grady reports that this short 
term programming on the site improve 
relations between management and the 
men and brings the foremen into plan- 





| group 


| ing 


} activities 


ning in a way not previously accom- 
plished. Advance programming means 
that the men need not fear that complet- 
ing one bonus job will lead to a spell on 
standard rates, creates a better atmos- 
phere and achieves cumulative speeding 
up. Weeks have been cut from some 
completion times of major buildings in 
this way. 

Plainly there are links here with 
work study and Mr. O'Grady says that 
there is still a lot to be done in gathering 
and analysing information on output 
in order to arrive at performance 
averages. The Bovis experience of the 
scheme has been encouraging; produc- 
tivity generally has improved by around 
ten per cent. 

From the experience of foremen the 
Bovis practice has now progressed to 
methods of work sampling where a 
of men may be frequently 
observed, non-productive and produc- 
tive periods both being measured. 

This has now led on to a movement 


throughout the Bovis concern with 
courses for management staff and 
foremen, and work sampling on all 


Sites. 


High Export Achievement 


by Redifon 


REDIFON Limited, the principal manu- 
facturing company for REDIFFUSION 
Limited, reached a record sales total 
of £3,500,000 in the past finanancial 
year. 

Two thirds of the company's output 
was exported to 47 countries. Much of 
Redifon’s work is on government con 
tracts, apart from supplying civil depart- 
ments and service military at home, 
deliveries were made 20 
governments. The number of ships 
fitted with Redifon VHF radio com- 
munication equipment is now approach- 
500. The company’s single side- 
band transmitters and receivers have 
been chosen by the Post Office for the 


to foreign 


| Anglesey, Isle of Wight, Land’s End 


and North Foreland stations. 

Redifon radio frequency heaters con- 
tinue to be sold for industrial use and 
new types have been produced for the 
plastics, wood working and metal 
industries, 

This 


is an area of 


the company’s 
which has more than one 
difficulty. Overseas governments are 
prone to protecting local production of 
electronic equipment and in addition 
the very strong international com- 
petition makes for tough selling condi- 


tions. On top of this ts the labour 
situation at Crawley, the new town 
where Redifon has its works. New 


development may have to take place in 
another area. 

Rediffusion spent just over £5 million 
during the year on its fixed assets. The 
great majority of the money went on 
station equipment, wiring network, 
television receivers and loudspeakers 
Two-thirds of the company’s network is 


| now wired for television as well as for 


sound radio. The number of subscribers 
to Rediffusion’s wired or aerial television 
services is now 250,000. 

REDIWELD, another of the group’s 
manufacturing companies, also at Craw- 
ley, makes special plastics products for 
the chemical and engineering industries. 
Certain Rediweld products have been 


found superior to stainless steel equip- 


ment in the processing of colour films. 
A notable piece of work during the year 
was the equipping of a large chemical 
works with the most extensive poly- 
ethylene pipe system in this country. 
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Automatic 


A recently installed automatic 
bulk handling plant controls 
the intake of ingredients used 
to make biscuits and also the 
recipe from which the biscuits 
are made. 


A’ AUTOMATIC bulk handling plant has recently 
been installed at the Carlisle factory of 
Carr and Company Limited, the biscuit makers. 
The main purpose of the plant is to improve 
productivity and the standard of product by 
centralising the distribution of the ingredients 
and supply of recipes to the biscuit baking ovens. 

The two main characteristics of the system are 
flexibility and simplicity. The inherent reliability 
of the components which have been used, 
together with the simple manner of operation of 
the plant, should not present any problems as 
far as “‘acceptance’’ by plant personnel is 
concerned. Separation of the plant into sub- 
sections and the provision of independent 
operation facilities provides the flexibility re- 
quired. Fig. | is asimplified diagram of the plant. 

Two separate points, located at ground floor 
level in the building which houses the main 
flour storage bins and the test bins, are supplied 
for the intake of flour from bulk vehicles. One 
vehicle can be discharged while a second is 
manoeuvred into position and coupled up. 
Vehicles can be discharged by their own engine 
powered blowing units, but a land-based blowing 
unit has been provided for normal use to min- 
imise noise and for discharging vehicles not 
fitted with their own compressors. Intake from 
a bulk vehicle to the test bins is at the rate of 
18 tons per hour. 

A sack intake unit is provided as an alterna- 
tive means of taking in flour. It incorporates a 
dust collector, and is intended for handling 
flour in sacks from the granary floor at the rate 
of 5 tons per hour. 

When a bulk vehicle is coupled up, the driver 
requests the main controller to select the bin 
requiring to be charged and, on receipt of the 
information that this has been done, the driver 
then takes complete contro! over the discharge 
of his load into the preselected bin. Individual 
indicators present a picture of the operation in 
progress to the controller. Local controls are 
also provided and either the vehicle operator or 
the main controller can initiate a change of 
operation. A general view of the control panel 
is shown in Fig. 2 


Fig. 1 Simplified diagram of the new plant. 
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Fig. 2 


The control panel of the plant. 


The panel operator is in touch with all strategic points in 


the plant by means of an intercommunication system. 


Two test bins, each capable of accepting a 
full load of some 15 tons, are provided. One 
of these can be emptied while the other is being 
filled and delays are thus reduced to a minimum. 
If samples taken from the test bins are rejected, 
the contents of the bin are returned to the bulk 
lorry, or for resacking, by a return blowing line. 

There are seven main storage bins, each with 
a capacity of 31 tons, installed in an existing 
granary building. Flour from the test bins is 
redressed on a Robinson Minisifter before being 
blown into the specified storage bin. Choice of 
bin is made possible by remotely controlled 
pneumatically operated diverter valves which 
divert the flour from the main conveying line 
into the specified bin. 

Four main operations are carried out in this 
part of the plant, all of which are controlled 
from the central panel. They are the delivery 
of flour from either test bin to any of the main 
storage bins; delivery of flour from a test bin 
to bagging point for dusting flour; delivery of 
flour from a test bin to a reject bagging point; or 
back to a bulk vehicle. 

A switch on the main control panel enables 
the controller to select the operation required. 
By pressing the starter button on the required 
test bin, reproduced in mimic form on the panel, 
the correct delivery route is automatically set 
up and the necessary motors started in correct 
order. 

A pressure switch in the conveying line from 
the test bins actuates a light on the panel when 


flour is flowing in the line. The controller then 
releases the start button and the operation 
continues automatically. Various local controls 
are provided for use in particular circumstances 
and, as with other sections of the plant, the 
distribution section is fully interlocked so that, 
for example, the start button will be inoperative 
if a full main bin is selected, or if the correct 
route is not set up. 

An arrangement of solenoid operated air 
valves is installed to prevent arching of the flour 
in any of the bins. Bin level indicators, fitted at 
three levels on each bin, automatically bring 
about the introduction of compressed air to 
break down any arch of flour which might occur 
and at the same time give remote indication of 
the level of flour in the bin. 

The bins are emptied by Robinson twin worm 
bin dischargers which feed the flour into inter- 
mediate hoppers. The hoppers are mounted 
directly above Robinson blow line rotary feeders, 
which are specially designed to feed powdered 
materials into pressure conveying lines without 
excessive loss of the conveying air. 

Selective conveying of flour from the bins to 
the batch weigher is made possible by the 
Robinson electron-pneumatic diverter valves 
which are inserted at appropriate points in the 
conveying line. 

The batch weighing bin is mounted on Elliott 
load cells and will weigh batches up to a 
maximum of 800 1b. Each batch can consist of 
various weights of up to seven different types of 
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Fig. 3 The recipe card section of the control panel. The section is Fig. 4 The return line to the main storage bins with the load cell 


controlling delivery of flour and the * domino” 


indicator at the top is 


repeating the weight of flour delivered at the moment (39-6 stones) to 


number 15 oven. 


flour automatically selected from the seven types 
or blends of flour in the main storage bins. 
The weight of each particular flour is pre- 
selected by punched recipe cards and, as soon 
as that weight is reached, (Fig. 3), a diverter 
valve immediately prior to the weigh bin is 
automatically switched over. The wheel valve 
below the storage bin from which flour is being 
taken is automatically stopped, but the blower 
continues to run. Flour which remains in the 
conveyor line is thus diverted into a return line 
which carries it back to the bin of origin (Fig. 4). 
This process can be automatically repeated up to 
seven times depending on the desired recipe of 
the final batch. 

The mixed batch of flour in the weigher is 
discharged into a distribution hopper immedi- 
ately below through an electron-pneumatic bin 
discharger slide. A rotary feeder at the base of 
this hopper feeds the batch conveying line, 
which distributes flour to dough mixers located 
at different points in the factory. 

The weighed batches of flour are delivered to 
receivers mounted above dough mixers located in 
two main mixing rooms. Each receiver incor- 
porates its own dust collector unit and is emptied 
by a Robinson electro-pneumatic bin discharger. 

The correct distribution path for feeding a 
weighed batch to a receiver is determined by 
the automatic programmer involving the punch 
card system. A manually selected recipe can 
be distributed by a simple selector switch and 
starter button on the control panel. 

Delivery of batches to the dough mixers is 
either at the request of the oven operators or on 
the operation of semi-random selection equip- 





ment built into the programming unit. A local 
indicator informs the oven operator when a 
batch has been delivered, and by pressing 
a discharge button, he delivers it to the mixer. 

A recipe consists of a blend of any of seven 
grades of flour with the possible addition of 
milled and granulated sugar. Fats, syrups, 
glucose and other ingredients are added during 
mixing. 

Selection and control of recipes can be carried 
out in either of two ways—by a manually 
programmed system and by a pre-programmed 
system using punched cards which gives fully 
automatic operation. 

Holes punched in each recipe card correspond 
to the weight of each ingredient required. 
Plugs inserted through each hole into cor- 
responding holes in the programme pane 
interconnect two printed circuit matrices, so 
selecting the type and weight of ingredient 
required. Prepunched cards are supplied for 
special mixes, and a spare programme position 
enables these to be set up without disturbing 
normal working. 

A request for a mix from an oven operator 
actuates the programmer which selects the 
correct recipe for that oven, and initiates the 
conveyance of each ingredient to a receiver above 
the mixer. Where more than one oven uses the 
same mixer, separate panels are provided for 
each oven. This enables these ovens to be 
supplied with different recipes and signals which 
are exclusive to the oven requesting the mix. 

Requests for mixes can be answered by the 
programmer directly, which selects the recipe 
by scanning the ovens in a semi-random fashion. 





180 Ton Casting Produced Quickly 


The first of two 180 tons housings for the new 
aluminium rolling mill to be installed next year 
in the Kitts Green Works, Birmingham, of 
James Booth Aluminium Limited, has been pro- 
duced in record time by the English Steel Castings 
Corporation Limited at their Grimesthorpe steel 
foundry, Sheffield—said to be the only steel 
foundry in Great Britain capable of producing 
castings of this size. 

The new aluminium mill, the largest of its type 
in Western Europe, was ordered by James Booth 
from the Loewy Engineering Company Limited 
of Bournemouth in February and the order for 
the casting of the two housings was placed in 
March. The first housing was cast in May, 
only eight weeks after the order was placed. 

A similar record was set up by the pattern 
makers, G. Perry and Sons Limited of Aylestone, 


Leicester, who made the pattern in six weeks. 
It was the largest pattern the company had ever 
produced, and 104 tons of timber and 14 tons 
of screws, bolts and other fittings went into it. 
Two lorries were needed to take it to Sheffield. 

The total weight of steel used in the casting 
was 250 tons. Three large Siemens open hearth 
furnaces were used to supply the 213 tons of 
molten metal for the initial pouring, and a 
further 37 tons were added through the two 
feeder heads at intervals of two, four, six and 
eleven hours afterwards. An important feature 
of the operation was the coordination of the 
melting programmes of the furnaces, each of 
which had to be ready for tapping exactly on 
schedule. 

After cooling for approximately four weeks, 
the casting was fettled and the two feeder heads, 


weigher at the end of the section, on the left of the illustration 


Alternatively, where requests are required to be 
dealt with in a particular order, the main con- 
troller can decide which oven will be supplied 
next. This facility is particularly necessary at 
the commencement of a day’s work when a 
large number of requests may be received at the 
same time. 

With the pre-programmed system, where 
more than one mix has been requested at the 
same time, the programmer scans all the ovens 
in a predetermined order until it finds one 
making a request. The weighing of this mix is 
completed and dispatched before the search 
for another request is started. 

The programmer will omit any request from 
an oven whose containers already hold, ingredi- 
ents or have their discharge valves open. It 
will also reject a recipe requiring an ingredient 
which is not available. The scanner gives 
preferential treatment to the more important 
lines of production. 

A complete record of the ovens selected and 
the recipes supplied is given by a teleprinter of 
standard pattern installed in an alcove adjacent 
to the control panel. The recipe is printed 
with letter prefixes before each weight, denoting 
the grade and type of ingredient used. The 
weights printed are accumulative for each 
ingredient and this provides an immediate 
stock check on total weights. 

Thomas Robinson and Son Limited of 
Rochdale were the main contractors for the plant 
The electrical weighing, logic and control 
equipment was supplied by Elliott Brothers 
(London) Limited, a member of the Elliott- 
Automation group. 





which weighed 35 tons each, were cut off. The 
finished casting measured 35 ft 94 in high, 15 ft. 
wide and up to 8 ft. 7 in thick. 
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Forecasting Soil 


Soil characteristics vary wide- 
ly. The Menard Pressuremeter 
enables a large number of 
tests to be carried out in situ 
to provide design data. 


|= salient characteristic of drift geology is 
that soil, besides showing wide variations 
in general structure, is extremely heterogeneous 
within each basic soil group. It is this attribute 
of unpredictability that has given rise to the 
Ménard Pressuremeter, which is an instrument 
designed to carry out a large number of in situ 
tests on the soil at varying depths in a borehole, 
and in this way to arrive at a satisfactory statis- 
tical average strength that will enable the design- 
er to forecast its behaviour under load. 

The Pressuremeter, basically, is a device for 
carrying out a horizontal load test on soil down 
a borehole (Fig. 1). It consists of two main 
components (Fig. 2): the pressure-volumeter, 
which is the surface measuring instrument, con- 
nected by plastic leads to the probe, and the 
latter which is lowered down the borehole by 
means of auger rods. 

The probe is a cylindrical metal assembly 
designed to grip rubber memberanes so as to form 
three independent cells capable of being inflated 
to twice their original diameter by CO, gas 
pressure applied from a bottle at the surface. 

The central cell is intended to apply a radial 
pressure in the borehole and simultaneously to 
measure the increase in diameter of the hole; 
the outer cells expand under equal pressure and 
reduce end effects in the central measuring cell. 
Liquid is placed in the measuring cell system, so 
that the volumetric strain of the probe is recorded 
at the surface by the drop in liquid level in the 
volumeter. 

A programme of timed readings over two- 
minute periods at constant pressure is made, 
the pressure steps being chosen so as to give 
eight good points on the pressure-volume graph. 
Compensations are made for the hydrostatic 
pressure due to depth, for the inertia of the 
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Fig. 3 Typical relation between volume increase 
of cell and internal pressure. 
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rubber membranes and protective elastic sheath, 
and for the expansion of the plastic tubes. 

Tests can be made on all types of soil, either 
above or below the water table. In gravels or 
sands, where the borehole might be liable to 
collapse, the test can be carried out through a 
specially prepared section of drilling casing, with 
six 4in wide slots 42 in long cut at 60° on the 
axis of the tube. These segments have a very 
small bending moment and the difference in 
pressure is about 0-1 tons per sq. ft in the 
probe at full volumetric expansion. Alterna- 
tively, bentonite slurry can be injected down the 
borehole as in mud-flush drilling; this method is 
specially useful in silts or sensitive clays as it 
obviates the need to pull the auger rods, a com- 
mon cause of disturbance of the borehole walls. 

The probe is normally made to fit a 24 in bore- 
hole, but smaller and larger sizes are also used; 
tests have been carried out in depths of 200 ft 
and 50 ft is quite normal. The normal practice 
is to work from the bottom upwards and test 
the soil at 3 ft or 4ft intervals. Pressures of up 
to 12 tons per sq. ft can be used with the present 
instrument, and a British model is in the process 
of manufacture that will develop pressures of up 
to 40 tons per sq. ft. 


INTERPRETATION 


The interpretation of the test data is based on 
the assumption that the test on clays corresponds 
to undrained conditions, and on sands to drained 
conditions, and with this simplification the 
analysis can proceed on closely similar lines and 
yield E, Young’s Modulus, C for clays and ¢ for 
sands from the following formulae: 


All Soils 
Ap 
nae 1 
AV (1) 
where v is Poisson’s ratio in the case of clays and 
an elastic constant of the grain skeleton 
in the case of sands 
Vm is the mean geometrical volume of the 
cell envelope during the pseudo-elastic 
phase of the test. (Fig. 3.) 
initial volume + Vin’ 


E as 201 + v) Vm 


Clays 
Cohesion is calculated from the differential of 
the formula: 


| b 
p= Pet C(1 + bom qs 56) 


A 
i 9-3 ¢C Pe ee 
< 3 c 1ogs0 Vo oa AV 
where AV is the volume increase during test 
between pressures po and p 
Vo + AV is the geometrical volume of the 
cell envelope at pressure p 
The usual method is to plot p on a linear scale and 


y al cale, th btaining C fi 
Vo AV on a log scale, thus obtaining C from 
the slope of the upper portion of the graph. 
(Fig. 4) 
Sands 
Using effective stresses that compensate for 
pore water pressures where necessary, it can be 
shown that, in the plastic phase of the test: 
— ( E 1+N AVWiG-N) 
1+N\2p,(1+ ») 1-—N 7 
where p’ = the effective pressure 
= the measured pressure 
and the original horizontal effective stress 
_ Po = KolP, — Pw) 
where Kg is the coefficient of earth pressure at 
rest and between 0-35 for dense sands and 
0-5 for loose sands 
Pv is the total overburden pressure 
Pw is the ground water pressure 
and N = (1 + Sing)/1 — Sing 
where ¢ = the angle of friction for the material. 
The usual method here is to plot both p and 
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Fig. 1 The Ménard Pressuremeter is designed for 
in situ fests on the soil. 
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Fig. 2 The Pressuremeter is basically a device for 
carrying out a horizontal load test in a bore hole. 


AV ; : 
yoo logarithmic scales, in which case the slope 


of the graph determines N, and hence ¢, while 
the intercept for AV = oo enables the value of 
the ultimate pressure p, to be found. 

The later stages of evaluation follow classic 
methods; having worked out the soil parameters, 
it is usual to examine foundations from the point 
of view both of stability and of settlement and to 
take the worst of the two criteria. 

Quite apart from the cases where recovery of 
samples is a practical impossibility, as with silts 
or sands below the water table, in situ methods 
are likely to disturb a much smaller proportion 
of the soil under test than is the case with con- 
ventional laboratory methods. 

Moreover, results are available at once on the 
site and can be used to determine the scope and 
direction of the survey as it proceeds. 

Pressuremeter surveys have been widely used 
over the last four years in France and other 
European countries for building and general 
civil engineering works. A British company, 
Ground Surveys Limited, of 12 Queen Anne 
Street, London, W1, was formed in July, 1959, 
to operate the Pressuremeter under licence and 
have carried out a number of surveys in this 
country. 
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Vacuum Cleaning 
for Nuclear Stations 


Vacuum cleaning equipment has been installed 
for the heat exchangers at Berkeley nuclear 
power stations. Two portable units have been 
developed by the British Vacuum Cleaner and 
Engineering Company Limited. Basically, the 
units are large standard industrial cleaners, 
using type ABO 8 exhausters. Pipelines have 
been constructed in the heat exchangers, running 
to steel hose connection points with high temper- 
ature sealing washers which are left in place 
during “steaming.”” When a heat exchanger 
needs cleaning, an operator enters the vessel and 
connects a hose to the pipeline and a cleaning 
tool to an extension arm. The dust is collected, 
when the exhauster is started up, in a loose 
polyethylene liner, or bag, which is inserted 
into the dust bucket of the filter. The exhauster 
is protected by a Vokes Harwell filter of the 
boxed canister type, able to retain dust down to 
0-5 micron. 

A similar BVYC machine has been supplied 
to the Hunterston nuclear power station. Also 
at Hunterston, a BVC vacuum plant is being 
supplied to the charge-mechanism maintenance 
building. A similarly protected ABO 8 exhaus- 
ter is used, the collection filter in this case being 
a paper bag supported in a wire mesh basket that 
is, in turn, supported inside a standard fabric 
filter. In this way double filtration is obtained 
and collected dust can be disposed of conveni- 
ently. 

A dual-purpose equipment has been developed 
for use in an Australian establishment. It 
provides for wet or dry operation. The machine 
is portable and equipped with a primary cyclone 
separator, a secondary filter giving double 
filtration, and a Vokes Absolute filter between 
the secondary filter and the petrol driven 
exhauster. A five gallon water tank is also 
supplied, together with a small pump and 
delivery hose for damping down contaminated 
dusts. 

When the machine is used for wet operations, 
the contaminated area is first sprayed with 
water direct from the delivery hose. The damp 
dust is then sucked up through the collection 
hose and the sludge deposited in a steel bucket. 


Garage Converted for 
Diesel Buses 


The changeover from trolley buses to double- 
decker Routemaster diesel buses continues on a 
number of the London Transport routes. By 
the end of July a further 40 miles of route had 
been re-equipped and the seventh stage of the 
14-stage conversion scheme was reached. Stage 
seven marked the beginning of the conversion of 
the very large trolley bus depot at Highgate, 
operating nearly 150 vehicles, to diesel bus 
operation. At the present stage, only 16 Route- 
master buses will run from Highgate, but full 
maintenance facilities will be available. Subse- 
quently, the garage will be able to accommodate 
200 Routemasters. 

Five 5,000 gallon above-ground tanks for bus 
fuel have been installed in the corner of the 
main shed. A machine room next to the tank 
enclosure contains the pumps for transferring 
fuel oil to four new fuelling islands. Of standard 
London Transport type, with automatic fuelling 
nozzles, the islands will also have points for 
dispensing radiator water and lubricating oil, 
and vacuum cleaning hoses will be provided for 
use while the buses are being refuelled. 

Some 80ft beyond the fuelling island, the 
buses will converge on an automatic washing 
plant. As a bus reaches the plant it breaks a 
light ray, which initiates the spraying of water 
on to the bus as it comes to rest. At this stage 
the back or the front of the bus is washed by 
hand with a long-handled broom (front and 
back are washed on alternate days). After a 
pre-set time, the water sprays are automatically 
turned off and the driver moves the bus forward 
again. In moving off, the bus passes under a 
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squeegee that presses on the already wet roof. 
The bus then passes between the vertical revolving 
brushes of a Februat washing machine, which 
starts automatically when the spray pipes are 
turned off. The bus continues on to its parking 
place. The washing machine runs long enough 
to let the bus pass through and is then switched 
off. 

Other work at the garage includes the adapting 
of offices, workshops, and stores to their new 
roles, the fitting of a sprinkler system and a 
compressed-air ring-main (to deliver air at 200 Ib 
per sq. in to all points around the parking and 
maintenance areas), and the instailation of a new 
automatic oil-fired boiler installation. 

The area available for parking is being 
increased by the filling in of such inspection pits 
as will no longer be needed; and all but one of 
the trolleybus washing gantries will be removed. 
Experience in other garages has shown that it is 
useful to retain one gantry for work on buses 
at upper deck level. Some 400 drivers and 
maintenance staff at Highgate have received or 
are receiving special training to enable them to 
work on diesel buses. 


Longer Life for 
Concrete Vibrators 


The most frequent causes of wear in poker type 
concrete vibrators are the external shocks 
transmitted to the poker when vibrating at about 
8,000 cycles per minute. Many such shocks 
are due to the poker being allowed to hit some 
unyielding object, such as is liable to be found 
at the base of a pour. As a counter-measure 





the Consolidated 
Limited, Dawes 


such 
Tool 
Road, London, SW6, have produced rubber 
caps to fit their two sizes of poker vibrators. 
The caps, shown in the illustration, are of thick 
moulded rubber, and have been designed to 
absorb shock loads. 
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Plastics Pipes for 
Water Supplies 


Answers to a questionnaire circulated to water 
undertakings in the United Kingdom give the 
impression that low density polyethylene is gener- 
ally accepted as being satisfactory for water 
carriage, and is valued for its corrosion resistance 
when used underground. In a paper “ New 
Techniques in Plumbing and Sanitary Engineer- 
ing,” by Mr. G. Marsh, read before the Royal 
Society for the Promotion of Health, the author 
points out that the material has in fact become 
very popular in several areas for underground 
services where there is little risk of coal gas 
contamination. The tube can be obtained in 
long coiled lengths and therefore lends itself to 
mole ploughing. 

While British research concentrated on poly- 
ethylene, Continental work concentrated on pvc. 
Subsequent interchange of information has led 
to the use of pvc in England, with apparent suc- 
cess, several miles of the material being buried 
underground. Apart from the advantage of its 
resistance to corrosive soils, a further attraction 
exists in its need for only a narrow trench: the 
material can be jointed in long lengths on the 
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Operation and Maintenance 


surface and lowered into the excavation. 

There are two main methods of jointing pve. 
One is to warm one end of the tube and form a 
parallel socket into which the spigot end of the 
next length, previously treated with a form of 
solvent, can be inserted. The two tubes are 
clamped together and an adhesive joint formed. 
The alternative is to warm the socket end and 
slip the spigot end, complete with a rubber ring, 
around it into the socket. The joint is then 
effected by the shrinking of the socket, due to the 
elastic memory of the material, which compresses 
the ring against the spigot end. The solvent 
joint method has been used to a greater extent 
in this country. 

The connection of the underground service 
pipe to the pve main is brought about by using a 
two-piece saddle with drive-on dovetailed retain- 
ing pieces. On the Continent, where pyc mains 
are used more extensively, the saddle piece is 
made from the same material as the tube. In 
Britain, however, a gun metal saddle is generally 
used, for economic reasons. The metal saddle 
can be fixed on the pipe and the tapping made 
under pressure if needs be. 

Mr. Marsh suggested that the future trend 
would be for a probable increase in the use of 
pve for water mains along with the application 
of low density polyethylene for underground 
services. The plastics industry may also offer 
small diameter pvc tubes for underground services 
where coal gas contamination is likely. 


Slowing Down Trucks 
with Resilient Rails 


Retarding mine cars by running them over resili- 
ent rails is being tried in the Alloa area of the 
National Coal Board. The method was devised 
by the area civil engineer, Mr. R. Dalrymple, as 
an automatic way of slowing down the cars on 
gradients. Normal sections of track surface 
are replaced with a surface elastic enough to be 
compressed locally by the wheels of the car and 
so offer increased resistance to its passage. 

The length of resilient surface installed in the 
circuit depends on the speed reduction to be 
achieved. To give the best results the retarding 
medium consists of an upper layer of material 
selected for its wearing qualities and resistance to 
abrasion, and a lower layer fused or moulded to 
this, composed of more resilient material. Tests 
are still under way to find the most suitable com- 
bination of materials. 

The retarding surfaces can be provided in two 
forms: either bolted on to the surface of a 
length of rail of smaller section than the rails 
used in the remainder of the circuit, or as a 
block of material fitted to a timber sole con- 
tained in the web of a rolled steel channel that 
replaces the conventional rail section. In either 
case the top surface of the retarding material 
is sufficiently proud of the surface of the adjoining 
rails to compensate for the compressability of the 
resilient material and thus give a smooth transi- 
tion for the moving car. To compensate for 
wear, provision is made for packing pieces to be 
inserted under the rail or rolled steel channel to 
maintain the running surfaces at the correct level 
relative to the tops of the adjoining rails. 


Broadband Radio 
Equipment 
A broadband radio equipment in the 6,000 Mc/s 


frequency band is being produced by the General 
Electric Company Limited. This equipment will 


| convey either a television circuit or 960 speech 


and conforms to the latest CCIR 


| recommendations. 


The first order for this system has already been 
received from the Post Office. It covers the 
supply and installation of equipment for two 
television channels between Carlisle and Kirk 
O’Shotts, near Glasgow. There will be two 
intermediate repeater stations at Riddingshill 
and Green Lowther. 
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On the Shelf 


By Frank H. Smith 


WHETHER the actual work available justifies it 

or not, there should never be less than 
two employees in a library. The reason is 
that a library, being a place at which inquiries 
are aimed, should never be unattended. On a 
sultry afternoon recently I had occasion to ring 
the library at one of those Advanced Colleges of 
Technology (Colleges of Advanced Technology ? 
I never can remember) with a query from a man 
who hovered over me. I rang them twice and 
was told each time “*T am sorry but the library 
must be at tea.”” My temper was not improved 
since the man who was doing the hovering had 
asked me for a book on hypersonics, he did not 
know the title, the author, the publishers or any 
carmine thing about it. All he knew was that 
this puce college had it in their library and I did 
not appear to have it in mine. And they were 
at tea. Why can’t they have their tea out of 
the top drawer of the card index as I do? 

And here’s a News Flash that has just come 
in. When I rang for the third time I asked the 
operator how many there were in the library. 
* Two, sir,” she says, “‘ and the last time I saw 
them,” she says, “* they were both at tea.” 

I cannot quite make up my mind whether the 
Stationery Office or the United States Govern- 
ment Printing Office publishes the greater 
variety of literature. HMSO certainly does have 
a wonderful range in its monthly Government 
Publications, but so does USGPO. The latest 
list of the latter has, for instance, Recruiting 
Scientists and Engineers for the United States 
Civil Service at 35 cents, Dimensioning and 
Tolerancing (Military Standard 439A) at $1-50, 
Science and Engineering in American Industry, 
Report on a 1956 Survey, at 70 cents, Are You 
Related to a Diabetic at 5 cents, Estrogen Induced 
Tumours of the Kidney in the Syrian Hamster 

t $1-25, and Plastic Drain and Sewer Pipes and 
Fittings at 10 cents. You already know, of 
course, that HMSO will buy USGPO stuff for 
you. 

One of the many moot points attached to 
librarianship is the preparation of bibliographies. 
Should they be assembled by librarians or by 
the type of people who are most likely to use 
them? The Russian attempts to unmoot this 
particular point are documented in an item in 
the LLU Translation Bulletin (HMSO, 4s) for 
June. The article is Training Bibliographers for 
Scientific and Technical Libraries, by Medvedeva 
and Sokolov. 

A quite delightful house mag. comes from the 
publishers Macdonald and Evans, 8 John Street, 
London, WC1. It is called The Tree and, antici- 
pating the 100 per cent readership who will say 
** Why the hell The Tree,”’ G. B. Davis, the editor, 
has written a very light-hearted introductory 
editorial. He seems to have taken note of all 
arboreal references except Douglas Byng’s (or 
was it Bing?). I think they'll put you on the 
mailing list if you ask them. 

Their 1960-61 catalogue is now available from 
Macdonald and Evans of 8 John Street, London, 
WCI. They go in a lot for Personnel Manage- 
ment and have a lovely subject- -heading ** Move- 
ment and Labanotation.”” The latter is not in 
the Shorter. 

In order to put the employee in the picture, 
the Pressed Steel Company have produced a 
newspaper-size Press Express giving particulars 
of the company’s programme of expansion and 
various other articles of employee interest. It 
is difficult to tell from the publicity agent's 
blurb whether this is a lone number or if it is 
to be a continuation. The news sheet itself has 
no serial number. It is “ believed to be the only 
internal newspaper of this size (21 in by 16 in) 
produced by British industry.” A_ peculiar 
commendation since it is rather unwieldy and 
yet not bulky enough for fish and chips (which 
are always in greaseproof nowadays anyway). 
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Modern Road Construction 


Der Neuzeitliche Strassenbau. By ERWIN 


NEUMANN. 4th edition. Springer-Verlag, 
Heidelberger Platz 3, Wilmersdorf, Berlin. 
(66 DM) 


The value of any student or professional man of 
being able to read German is that he can almost 
always find a comprehensive treatise in that 
language written with great thoroughness and 
erudition on almost any subject within his range 
of interests. For all those concerned with road 
construction, “‘ Neumann’ has long been a 
classic of this nature and non-German users, 
and they must be many, will welcome the appear- 
ance of a fourth edition. 

The present volume maintains the standard set 
in previous editions, it comprises over 600 pages 
of text well printed on good paper with over 
500 photographs and line diagrams: many of 
these diagrams are beautifully drawn, notably 
those showing the details of machinery. 

In revising his book for the fourth edition 
Professor Neumann has been helped by a dis- 
tinguished group of collaborators who are 
specialists in their particular fields: notably in 
the sections dealing with the design of roads 
from the standpoint of horizontal and vertical 
curvature to suit the needs of traffic and to meet 
aesthetic considerations of “* landscaping”’, 
earthworks including compaction and drainage, 
pavement design, flexible carpets, and the con- 
struction and ventilation of tunnels. 

Professor Neumann has taught road engineer- 
ing at Stuttgart for many years and has thus 
had to concern himself with the logical and 
orderly development of his subject to successive 
groups of students. This has given him a direct- 
ness and completeness of presentation which is 
refreshing. The mathematical equipment of his 
students is clearly good: mathematics where 
appropriate has not been shirked either by 
Professor Neumann or by his printers. 

In successive editions of his book the section 
on pavement design has been of particular 


value: this is the problem of finding the minimum 
thickness of construction needed from considera- 
tion of the traffic to be expected and the bearing 
power of the soils to be encountered. In this 
edition the section has been brought completely 
up to date with the collaboration of Professor 
Jelinek, director of the soil mechanics institute 
of Munich. 

This book sets out not only to be a reference 
handbook for engineers and students but to 
indicate to the reader the main findings of 
research on the whole range of subject which it 
treats. The danger in such an undertaking is 
that the book may be out of date even before it 
appears, Owing to the labour involved in main- 
taining a critical scrutiny of a great mass of 
technical literature. 

Dr. Neumann and his collaborators, assisted 
by the printers, have clearly attacked this problem 
working at high speed. Their book covers the 
whole field of research in the wide range of 
subjects treated up to about the end of 1958. 
Most of the references are to publications in 
German but there has been a scrutiny of Ameri- 
can, English and French literature in that the 
most important papers are noticed. 

One understands the reluctance of editors and 
printers to set out references in full “* world-list ”’ 
form because this is very space consuming, 
especially where there are 458 of them as here, 
but ** telegraphese ** can be overdone, a reference 
to a book should include the date, the publishers 
name and town of publication; it is helpful 
when in a library to know the number of the 
volume of a periodical as well as the year as they 
do not always run concurrently, and it is a little 
time consuming to have to refer to the list of 
abbreviations before the preface to interpret 
some of the references at the end of the book. 

These are trifling blemishes, however, in the 
latest edition of a book that has rightly secured 
so many friends outside Germany. 

T. LONSDALE 





Soldier-Specialists 


United States Army in World War Il. The 
Technical Services: The Corps of Engineers: 
Troops and Equipment. By BLANCH D. COLL, 
JeaAN E. KEITH and HerBert H. ROSENTHAL. 
Office of the Chief of Military History, Depart- 
ment of the Army, Washington, DC; HM Sta- 
tionery Office, London. (37s 6d) 


Between the First and Second World Wars 
America allowed her army to sink to a low ebb; 
and her Corps of Engineers in 1939 only had 
some 6,000 enlisted men—as against half a 
million in 1945—with antiquated equipment 
dating back to 1918. But between 1918 and 1939 
a vast change had come over the means of 
waging war; because armour, aircraft and radio 
had restored to armies the mobility they had 
been robbed of by barbed wire, mud and machine 
guns. It is not therefore surprising that in the 
Second World War fighting spread to areas and 
terrain formerly thought too rugged to support 
life, far less armies; and great problems devolved 
upon the military engineers of all nations. 

In the combat zone the engineers’ role had to 
embrace techniques which were then new, 
ranging from minefield clearance to assault 
bridging and bomb disposal; and on the lines 
of communication there were enormous commit- 
ments; maps had to be made, harbours impro- 
vised, jetties repaired, airfields built, roads 
aligned, railways operated, pipelines constructed, 
and base depots set up, each one as complex 
as an industrial estate and all done against a 
background of emergency and enemy inter- 
ference. 

During training in peacetime, few of these 
problems had been seriously considered; largely 
because manoeuvres must be “ set ’* in accessible 


Take Over 


areas, where movement is possible with a mini- 
mum of expense; and where preliminary engineer- 
ing works are not necessary for the stage manage- 
ment of the exercises. There must of necessity 
be many unrealities in military training and the 
absence of hampering logistical problems is 
usually one of them. In consequence, the 
Jeremiads of military engineers are often 
ignored in peacetime and tactics and strategy 
run riot in an atmosphere of unreality. Added 
to which, many able engineer officers forsake 
engineering (which they see will get them nowhere 
in peacetime) in order to indulge in more glamor- 
ous appointments in command of troops or on 
the staff. So the Engineer Corps tends to sink 
in esteem as well as numbers. 

It is when war comes that military engineers 
come into their own as such; but even then they 
have difficulty in getting a hearing until the army 
has actually faced the realities of campaigning in 
difficult terrain. Consequently, the first task 
that faced the American Engineer Corps in the 
Second World War was to get a hearing from 
authority, already harassed by innumerable 
other problems. Authority had to be convinced 
that a proportion of the skilled manpower of the 
country must be enlisted in the engineer units. 
The bulldozer had replaced the pick-axe in the 
field; and the corollary that the plant operator 
was a different type of man from the old time 
navvy was not apparent to all. Scales of equip- 
ment had to be settled—again not easy when argu- 
ment was still based on theory not practice—and 
in an Alliance where equipment shortages were 
chronic, the allocation of the equipment met 
with vexatious complications. 

Then the men had to be trained; 


and again 
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there were differences of opinion as well as 
difficulties. To what extent should men specia- 
lise and to what extent should units be specialist ? 
In peacetime it may be possible to keep every 
man on his own job; but in war, when the 
enemy is also at work, all hands must occasion- 
ally be turned to the pumps and specialisation 
goes by the board. Specialists and general-duty 
men alike must be toughened to face battle as it 
really is, with hardships, bloodshed and boredom, 
as facts of life. In a country like America this 
is not easily done on the scale required; yet the 
skilled artisan from the production line with his 


less sophisticated brother from the prairies must 
be taught that “ the other man’ with a bayonet 
is not just pretending to be a soldier, or that the 
cease-fire will sound before the parties come to 
blows. 

Naturally, robust differences of opinion had 
to be resolved in all these fields; and naturally 
mistakes were made; but within a short time of 
entering the war spectacular successes were 
achieved by American military engineers in both 
hemispheres. 

The volume under review tells the first part 
of this tale: the mobilisation, expansion, equip- 
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ping and training of the Engineer Corps. It is 
a well told tale too—oddly enough the chief 
author is a woman—in a book of 580 pages with 
many photographs, ample documentation and a 
good index. For the British reader it must be 
admitted that it is rather heavy going, particu- 
larly for those who are not conversant with 
general military thought. Your reviewer feels 
that this excellent work is more for the historical 
student browsing in the library, than for the 
general reader seeking relaxation. 


M. C. A, HENNIKER 





Footplate Heritage 


Main Lines Across the Border. By O. S. Nock 
and Eric Treacy. Nelson. (25s) 


The ascendancy of the steam locomotive has 


passed. Its going breaks one of the longest 
links with the days of the early industrial 
revolution. Steam made that revolution possible 


and the development of the steam engine, its 
later refinements and its vital part in the growth 
of knowledge and the training of engineers in 
mechanical engineering, gives it a unique place in 
technical history. The fact that the steam engine 
on our railways is passing into obsolescence 
means that fewer and fewer engineers will have 
any direct experience of steam locomotion. 

It is to be hoped that the opportunity will not 
be lost while those who can do it are still around 
to document most fully the final stages in the 
age of steam. Under the circumstances there is 
bound to be nostalgia and emotion and it is 
right that it should be so. Few men, and 
probably even fewer mechanical engineers, have 
ever finally abandoned their youthful beliefs 
that a railway engine is a personality far 
transcending the fabrication of metal with its 
official number. Names for steam engines came 
early and have stayed until the end. 

This book is one that had to be written about 
steam engines while they were still running. It 
combines the enthusiast’s careful study of the 
past with a willingness to forego other pleasures 


and Epic 


in order to record the present. Those who read 
this book will not only brush up their knowledge 
of how the railwaymen tackled the engineering 
and commercial problems of pushing the rail- 
ways through the Border Country over a hundred 
years ago; they will also go over the permanent 
way on the footplate with the author and live 
again the fighting days of the Grand Junction 
Railway, the Caledonian and the North British. 
There is also an excellent collection of illus- 
trations. 

The author as a boy lived within sight of the 
Great Western Railway but he was already a 
railway enthusiast and fascinated by the ** North 
West Passage.” In a sense it gets pride of place 
in this book. The coverage includes all the 
main networks on the Borders but there is most 
about the Shap line to Carlisle, the run from 
Carlisle to Glasgow by way of Beattock and the 


Midland line from Leeds to Carlisle via 
Hellifield. 
This book is not an adult version of the 


Wonder Book of Railways—though even this 
boyhood classic receives a mention. It is con- 
cerned with engine performance and is written 
by someone who over the years has studied 
those performances methodically from the foot- 
plate with one eye on the stop-watch and the 
other on the driver’s technique of getting the 
best out of his engine. 


It is in this respect that the book has its 
particular value. Running times are recorded 
for a variety of trains; deft performances by the 
driver on certain parts of the track are des- 
cribed; and the whole run set against the 
engineering background of the relevant section 
of permanent way. The runs have been recorded 
over the years. The men are as much a part of 
the story as the machines. Here is the 4.12 p.m. 
Carlisle-Edinburgh, “‘ The Waverley,” duly tab- 
ulated in the book: load 9 cars, 309 tons tare, 
325 tons full, Engine Class “ A3"’ 4-6-2 No. 
60095 Flamingo (the table gives 25 checked 
times and speeds against schedule). “ For mile 
after mile above Steele Road speed was held 
absolutely steady at 30 m.p.h. This is a tribute 
no less to Fireman Lamb, who without blowing 
off was keeping pressure just at “ sizzling” 
point. The valves blew off at about 212 Ib per 
sq. in and I watched with pleasure how the gauge 
registered 208, 205, 209, and so on, all the way 
up the bank. The combination of a well-nigh 
perfect engine and a supremely competent crew 
was exhilarating beyond words.” 

That is the flavour of the book. It has been 
written by someone for whom locomotives mean 
something. It will appeal to all those whose 
knowledge or imagination—or both—have the 
same bent. 

G. E. Tewson 





Power Network as 


Economic Control of Interconnected Systems. By 
LEON K. KIRCHMAYER. Wiley, New York; 
Chapman and Hall, London. (100s) 


An electrical power system is an example of a 
special kind of process plant. Not only must 
it operate continuously when transforming the 
energy in coal and other fuels into electricity but 
the amount produced at each instant must be 
matched to the demands of the consumers 
throughout the supply area at least within a very 
small margin. Any difference between produc- 
tion and consumption leads to a change of 
frequency and a large change of frequency would 
soon render the power plants inoperable. 

For those who have to control extensive power 
systems it is indeed fortunate that the demand 
for electricity follows a predictable pattern, 
from low values at night to high values in the 
morning and late afternoon. This means that 
a system of control whereby instructions to 
operate plant are given over the telephone from 
a central point to the various generating stations 
has proved reliable and affective. In addition 
to this control, each generator is equipped with 
a speed sensitive governor, which provides the 
system with some degree of automatic regulation. 

The aim of the system operation engineer is to 
ensure that demand for electricity is met in the 
most economical fashion. He does so by calling 
in the available generating unit with the lowest 
cost of production to meet an increase in demand 
or by withdrawing the operating generating unit 
with the highest cost of production when the 


Automatic Process 


demand is reduced. Among the factors which 
have to be taken into account by the control 
engineer are: the security of the system in the 
event of faults, the speed at which plants can be 
loaded or unloaded without risk of damage, 
commercial agreements for the sale of electricity 
with other connected undertakings and the 
maintenance of guaranteed frequency time. 
Other factors such as the cost of losses on the 
electrical transmission system and the varying 
cost of production with output of the power 
plant cannot easily be taken into account with 
manual methods of control. 

The scale of operations of power undertakings 
means that quite a small percentage saving in 
the costs of fuel might produce quite large money 
savings. 

The British Central Electricity Generating 
Board for example spends some £200 million a 
year on fuel and if a reduction of only one per 
cent in this cost could be obtained by installing 
a system of automatic control, it might be well 
worthwhile. In the United States where under- 
takings are under private ownership and control 
but are also interconnected to a large extent, 
accuracy of control is also bound up with com- 
mercial agreements between the different under- 
takings. It is this perhaps which has given the 
impetus to the development of automatic control 
of power systems in the United States. 

Dr. Kirchmayer has been a leader in this field 
and in his new book Economic Control of Inter- 
connected Systems he develops a mathematical 
description of a power system from the control 
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engineering point of view and also describes the 
techniques and the equipment used for controlling 
automatically individual and groups of power 
undertakings. The mathematical foundations 
for the work are found in a previous book of 
his in which methods of calculating system losses 
and of deriving the equations for economic 
operation systems were developed. 

The new book opens with a derivation of the 
transfer functions of a power system. There is 
naturally a considerable degree of simplification 
in the analysis of what is, after all, an exception- 
ally complex problem. Unfortunately, no ex- 
perimental evidence is given in. support of the 
analysis. Thus the inertia of a given area under 
control is lumped into a single equivalent 
machine with a particular value. In practice it 
may be difficult to decide what this value should 
be, since the inertia is actually distributed 
throughout the area, and not concentrated ata 
point. Evidence on this point from system 
tests would have been useful, but only the results 
of differential analyser studies are in fact given. 
Of course, when a control system is installed it 
is necessary to adjust the operating parameters 
in the light of the practical conditions, and it may 
be that the theoretical studies described give a 
sufficient guide for design purposes. 

When regarded in the light of British problems 
it is seen that there are some important differ- 
ences between American and British practice 
which might lead to quite a different approach 


Continued on next page 
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to the problem of control. The problem posed 
by the author is this: given that certain genera- 
tors are selected for operation because of certain 
criteria, at what loads should they be operated 
to produce overall minimum cost? This implies 
that the cost of generation varies significantly 
with output and, in accordance with American 
practice, is not a minimum at full output. In 
Great Britain, where turbo-generators are gener- 
ally designed to operate a full load with minimum 
cost and where integrated operation substantially 
covers the whole country, the problem is thought 
to be this: given a load to be met, which 
generators should be selected for operation, each 
of them being, in general, operated at full output ? 
This is a rather more difficult problem than has 
yet been solved by the measures advocated in 
Dr. Kirchmayer’s interesting book. He des- 
cribes the investigations carried out in the com- 


S98 Se ANT NF TONE SOLD LAI LOLS DYE I BEDS ALBEDI AS aa eR 


pany for which he works and the equipment pro- 
duced to meet the needs as they were then seen. 
There is no doubt that effective automatic control 
equipment has been devised which has proved 
useful to a number of utilities. 

The emphasis on the products which a par- 
ticular company has been able to sell has resulted 
in the neglect of on-line digital computers, as 
compared with anologue equipment. Digital 
computers are now available in Great Britain 
and America which are highly reliable and are 
designed especially for control purposes. These 
machines can be changed and adapted in their 
functions by merely rewriting their programmes. 
They operate at great speeds and can carry out 
several complicated tasks simultaneously. They 
are, in the reviewer's opinion, the tools for 
system control in the future. Dr. Kirchmayer’s 
book is a pioneering work and must be con- 





New Books 


Swedish Export Directory, 1960. 42nd _ edition. 
The General Export Association of Sweden, 
Vasagatan 12, Stockholm; Swedish Chamber of 
Commerce for the United Kingdom, 14 Trinity 
Square, London, EC3. (70s) 

The classified index of products has alphabetical 

indexes in English, French, Spanish, German and 

Swedish, and is followed by a sizeable list of names 

and addresses of companies, omitting those chiefly 

engaged in the home market. Trade name and trade 
mark sections are also included. 


of the Engineering Materials and 

Conference, February, 1960. Heywood. (42s) 
The 20 papers presented at this conference included 
a survey of the reinforced plastics industry, and 
specific contributions on cast iron, beryllium, mag- 
nesium alloys, and vacuum melted materials. 
Science Survey, 1. Edited by A. W. HAsLett and 

JOHN St. JOHN. Vista Books. (25s) 
This is the first issue of a record written for the 
general reader and so designed as to cover over a 
period of years the most important aspects of the 
science. The 26 contributions are arranged under the 
headings: The Stuff of the Universe; Arranging 
Atoms for Industry; Cells, Viruses and Heredity; 
Radiation and Fall-out; Organisms and_ their 
Behaviour; The Earth; and Space Exploration. 


The Young Engineer. By CHARLES B. BROSCHART. 

Phoenix House. (12s 6d) 

This book answers children’s questions. Written in 

a simpie manner and illustrated with outline diagrams, 

it covers floating and flying, engines, transportation 

equipment, and electrical (and electronic) devices, 
and ends with a couple of pages on engineering as 

a career. 

Métrologie Générale. By M. Denis-Papin and J. 
VaLLoT. 4e édition. 2 volumes. Dunod, 92 rue 
Bonaparte, Paris 6. (680 Frs cach volume) 

A pocket reference book in the Aide-Mémoire Dunod 
series, Covering systems, units of measurement and 
their symbols, including mechanical, geometric, 
electrical thermal, optical and acoustical concepts, 
with added sections on older systems and foreign 
systems. Extensive tables are appended. 


Encyclopedic Dictionary of Electronics and Nuclear 
(160s) 


ing. By Ropert J. SARBACHER. Pitman. 
Over a million words and 1,400 illustrations go to 


make up the 1,400 pages of this reference book. 
Additional definitions are given of terms in related 
fields, and equations, tables and statistical data are 
included where pertinent. 


Algebras and their Arithmetics. By LEONARD EUGENE 
Dickson. Dover Publications, New York; Con- 
stable, London. (\1s) 

The chief purpose of this book, which is a facsimile 

reprint of the 1923 edition, is the development for the 

first time of a general theory of the arithmetics of 
algebras, which furnishes a direct generalisation of 
the classic theory of algebraic numbers. 

Nuclear Reactor Optimization. By P. H. MARGEN. 
Nuclear Engineering Monographs. Temple Press. 
(12s 6d) 

The economics of nuclear reactors may be improved 
by the development of more advanced reactor systems 
or of superior materials, or by choosing the optimum 
combination of the large number of independent 
design variables of each reactor system: the present 
monograph is an exposition of the latter method. 


Radar. By T. J. MoRGAN. Miuiller. (9s 6d) 


An account of radar and its applications in war and 
peace, in the Mechanical Age Library, a series of 
books designed to introduce a wide selection of 
scientific and technical subjects to children. 


The Technique of Photomicrography. By DouGLas F. 
Lawson. Newnes. (55s) 

This book provides a comprehensive survey of 

modern techniques in photomicrography. Equipment, 

processing, mounting, staining and other practical 

aspects are covered. The illustrations include more 

than 150 photomicrographs and photomacrographs. 


Instability Constants of Complex Compounds. By 
K. B. YATSIMIRSKH and V. P. VasiL’ev. Pergamon 
Press. (42s) 

The tables give the instability constants of 1,381 

complex compounds from data published up to 1954, 

and in some cases up to 1955-56. An additional 

table gives the enthalpy, free energy, and entropy 
changes for a number of complex reactions. 


Heat Treatment of Metals. 
Two volumes. 
(18s 6d each) 

A manual in the Standard Reference Series covering 

the treatment of both ferrous and non-ferrous metals 

and the design and use of furnaces and components. 


Manufacturing Processes in Canada. Edited by 
K. C. LivinGston and T. C. GRAHAM. Toronto 


By P. S. HouGHTON. 
Machinery Publishing Company. 
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sidered in this light. It covers a field in which, 
in this country, there is now intense interest. 

A delegation from the CEGB has recently 
returned from the United States where it has 
been studying methods of system control. It is 
no secret that the research and development 
department has the solution to this problem as 
one of its most important tasks. For a specialist 
working in research and design in connection 
with system control this book will be very useful. 
The system operation engineers will in most 
cases have to wait until the work in which the 
mathematical material has been more thoroughly 
digested and where the book is adorned with 
more literary gloss than is apparent in this case. 
The book produced to the usual high American 
standard, and has good bibliography and index. 


P. D. AYLETT 


The Reviewers 


Dr. Thomas Lonsdale, M.Sc., F.Inst.P., is the officer 
in charge of information services at the Road 
Research Laboratory in the Department of Scientific 
and Industrial Research. He has previously served 
with the Ministry of Transport. 


Brigadier Sir Mark Henniker, Bart, C.B.E., D.S.O., 
M.C., was commissioned into the Royal Engineers 
in 1926 and served as a Regular Army Officer for 
32 years. When he retired from the Army he 
became Honorary Colonel, a Parachute Engineer 
Regiment of the Territorial Army, and now works 
with in a firm of ship repairers. 


Mr. G. E. Tewson is a partner in the firm of O. W. 
Roskill Industrial Consultants and since he 
graduated in economics and political philosophy at 
Glasgow University has many times had cause to 
cross the Border Country. 

Dr. P. D. Aylett, M.Sc. (Eng.), D.I.C., Whitworth 
Scholar, A.M.1.E.E., is technical executive with 
Ferranti Limited concerned with the application of 
high-speed digital computers in the electrical 
manufacturing and supply industries. He has 
previously held positions in the Central Electricity 
Generating Board and as head of the department 
of electrical engineering at the Brunel College of 
Technology. 





University Press, Toronto; Oxford University Press, 

London. (84s) 
The lack of information about manufacturing pro- 
cesses available to students suggested the plan of this 
book. It is composed of 16 contributions on individual 
industries written by staff actively engaged in the 
field; the industries described are Canadian, but the 
processes are in general application. 


Progress in Nuclear Energy, Series Il: Plasma 
Physics and Thermonuclear Research. Volume |. 
Edited by C. Loncmire, James L. Tuck, and W. B. 
THOMPSON. Pergamon Press. (105s) 

This volume of the edited proceedings of the Geneva 
Conference 1958 is divided into four parts. The 
first is a general survey of progress, the second is 
devoted to particular devices, including the stellarator, 
the magnetic mirror, the plane shock, and the pinched 
discharge experiment, while the last two parts 
contain theoretical papers and miscellaneous devices 
respectively. 





Trade Publications 


Copies of any of the following trade publications 
are obtainable from the addresses given, though 
distribution is sometimes restricted. 


Instruments 


Railway Signalling. WESTINGHOUSE BRAKE AND 
SigNAL Co. Ltp., 82 York Way, Kings Cross, 
London, NI. Revised sections for the signalling 
catalogue; section 7: OCS system of route relay 
interlocking; and section 8: pushbutton control 
route relay interlocking. 


Conductivity Controller. ELecrronic SwitCHGEAR 
(LONDON) Lrp., Letchworth, Herts. Electrolytic 
conductivity controller type RC4; sensitivity from 
0-1 microhms to 12,000 microhms per cm.° in 


3 steps. Also conductivity cells for use in conjunc- 
tion. Two illustrated brochures. 


Neon Indicators. AcRU ELecrric Too. Mra. Co. 
Lrp., Demmings Road, Councillor Lane, Cheadle, 
Cheshire. Neon indicator lamps for panel and 
holder mounting. Illustrated leaflet. 


Flameproof Relays and Switches. LoNnpex Lrtp., 
Anerley Works, 207 Anerley Road, London, 
SE20. Flameproof level controls, relays, pressure 
switches, and process timers; also a winker beacon. 
Folder. 


Telephones. AUTOMATIC TELEPHONE AND ELECTRIC 
Co. Lrp., St. Vincent Street, Liverpool 3. Type 6 
telephones in colour; folder gives range. 

Oscilloscope. CAWKELL RESEARCH AND ELECTRONICS 
Ltp., Scott’s Road, Southall, Middlesex. The 
Remscope type SOI oscilloscope for the study 


of fast transients. Full description and per- 
formance figures given in brochure. 

Metal Detector. Merat Detection Lrp., Moseley 
Street, Birmingham 12. Type TLD metal detector 
for food packets, etc. Sensitive to both ferrous 
and non-ferrous. Illustrated leaflet. 

Control Instruments. SeRvVOMEX CONTROLS LTD., 
Crowborough, Sussex. Stabilisers, speed controls, 
etc., outlined in brief catalogue. 

Scientific Instruments. W. G. Pye ANp Co. Lip., 
Granta Works, Cambridge. Galvanometers, 
microscopes, pH meters, resistance bridges, 
switches, and clocks are included in a 30-page 
catalogue. 

Polarograph. CAMBRIDGE INSTRUMENT Co., LTD., 
13. Grosvenor Place, London, SWI. General 
purpose polarograph; basic instrument and range 
of additions. Leaflet. 
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Let’s Have 
Private Telephones 


N ALL the spate of comment and in- 

quiry arising over the bid and counter 
bid for the strategically placed TELE- 
PHONE MANUFACTURING Company, of 
London, SE, one vital element has gone 
unrecorded. 

If the Telecommunication Engineer- 
ing and Manufacturing Association 
(TEMA) had succeeded in its share 
offer then the companies already making 
telephones and equipment for the Post 
Office would simply have carried on as 
before. 

Pye’s offer, which was equivalent to 
13s 6d on each Temco share, won 
through and Pye will join those who 
manufacture for the Post Office. 

Certainly Pye will also have the 
very considerable export advantage of 
having capacity committed to a sure 
home market. But there is no sugges- 
tion of the arrangement whereby the 
Post Office makes at least the prelimin- 
ary part of its inquiries and arrange- 
ments through TEMA being changed. 

And the Post Office, as things at 
present stand, will go on owning the 
telephones. Could a firm from outside 
TEMA put more life into the business 
of providing telephones in Britain? 
Or for that matter could one of the 
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existing members of the Association | ' 
| without oil and has only a little coal, and 
! 


make any headway should it wish to 
provide variety in the provision of, 
say, the domestic telephone? 


Service Rent 


It might be said that the Post Office 
must own the telephones in order to 
raise rental to cover its services. This 
of course is patent nonsense. The 
BBC owns no more radio sets than it 
happens to have installed on its own 
premises but it is provided with the 
income it needs. The Post office could 
charge the rent it needs without owning 
the equipment used in the home. 

The comparison between the organ- 
isations which have clung on to the 


as when they first were connected. The 
chances are that they have changed their 
radio sets, and the electric cooker 
from keeping up with advances in 
refrigerator design. 

At this point it could be objected that 
there have been no advances at any 


| more than once in that time, quite apart | 


rate in the appearance of handsets until | 
the recent rather more elegant looking | 


number appeared. 
evidence enough. 
If members of TEMA, could make 
telephones directly for the public what 
a swift change could occur. Telephones 
for Him and for Her. The kitchen 
telephone, the bedroom telephone (only 
a committee could provide 
telephones in bedroom and living room) 


Which perhaps is 


identical | 


and by next summer almost certainly a | 


means of taking the telephone out into 
the garden while relaxing at the week- 
end. 

It is axiomatic that to export well 
industries like a large home market. 
Such a market would put the telephone 
manufacturers in fine form for overseas 
contracts. 


Norway and the Import 
Export Battle 


At a time when the alarming June trade 
figures draw renewed attention to 
exports, and when part of British hopes 
for the future are attached to the 
European Free Trade Area, it is instruc- 
tive to look across the North Sea to 
Norway. 

A country of few material endow- 
ments, one-third of her land is barren 
rock, snow and covered, she 


ice Is 


what there is far from where it 
wanted. 

Yet her people, with levels of taxa- 
tion higher even than in the United 
Kingdom, enjoy a standard of living at 


least equal to that in Britain. Norway’s 


iS 


| dependence on exports is even more 


outlet for their services and those which | 


have allowed private enterprise to take 
a hand is almost painful to make. 
The electricity boards do not own 
the washing machines and refrigerators 
that help to consume their current. 
Is it reasonable to suppose that if all 


appliances were made for a government | 


body and rented from it that we should 
now have refrigerators after the quality 
of, for example, AEI Hotpoint’s Iced 
Diamond? 

To return to the BBC. The variety, 
in cost, appearance and of course 
performance, of television and radio 
sets is as varied as industry can make it. 
Incidentally, the changing pattern of 
radio receivers iS a minor note in the 
long-playing record of change. 

Not so with telephones: they are just 
about as exciting and contemporary as 
railway stations. And for the same 
reason. The attention of the men in the 
railway service, and rightly so, is 
overwhelmingly concerned with the 
service up to and away from the station. 
It is the same with the Post Office. 

Great numbers of homes in the 
United Kingdom still have the same 
telephone, or the same style of handset, 


complete than is this country’s. Her 
total import bill for 1959 reached 
£470 million, or £134 a head of the 
population. This is almost twice the 
UK annual per head bil! for imports. 
Last year Norway’s exports improved 
on those of the previous year by 9 per 
cent. 


income this expansion of exports is 
much needed in a world shipping reces- 
sion. But the Norwegians are rightly 
famous as shipping operators and they 
may well be making the best of difficult 
times. 

They have kept the merchant fleet. 
fourth largest in the world, highly up to 
date. The current average age of the 
ships, according to the Board of Trade 
Journal, is only five years. 

Despite the steady enlargement and 
renewal of the Norwegian fleet, British 
shipbuilders have slipped in four years 
from being second largest suppliers to 
being fourth, with only £3 million out of 
a total imported value of £104 million 
last year. This is a large part of the 
reason for Britain declining from first 
place in Norway's import trade, from 
1945 to 1957, to third place last year. 

Back in 1956 British shipyards sent a 
tonnage worth £22-3 million to Norway, 
Sweden sent ships worth £25-9 million. 
and West Germany was close behind 


with £21-1 million. Last year the 
figures had changed round to £36-9 
million from Sweden, £33-5 million 


from Western Germany, £9-2 million 
from the Netherlands yards, and £3-3 
million from the United Kingdom. 
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The European Free Trade Area‘s 
tariff cuts will not affect this position 
since ocean-going ships are duty-free 
in the Norwegian system. 
parisons between Dutch or German and 
British yards do not seem to throw any 
light on the changed situation. 


Refinements 


What is possibly relevant is that the 
Norwegians are tremendously enthusias- 
tic about refinements and special pur- 
pose gear in the merchant ships. It 


may be that they have found in other | 


builders a greater willingness to go to a 
lot of trouble in meeting involved and 
probably not to be repeated require- 
ments. 

Elsewhere in the table of Norwegian 


imports there are more hopeful signs. | 


Between 1958 
non-electric machines and 
imported from the UK 
£7-4 million £8-6 million. The 
electric machines and machinery figure 
remained constant at £3 million. Manu- 
factured chemicals rose by half a million 
to £2:2 million but vehicles fell from 


1959 the value of 


machinery 


and 


rose 
to 


| £3-8 to £3-1 million. 


| machinery 


With shipping earnings amount- | 
ing to a third of her foreign currency | 


| hand British farm machinery. 


For various reasons the EFTA tariff | 


reductions will not particularly affect 
the engineering industries’ interest in 
Norway. Except in far as the 
climate of opinion moves in favour of 
arrangements within the grouping. 
British iron and steel exports to Norway 
are mostly in duty free sheet, plates and 
sections. Agricultural tractors are the 
larger part of the machinery group and 
they too are not charged duty. The 
duty on motor vehicles is regarded as a 
revenue raising tax rather than a tariff, 
since Norway has no motor industry. 
The British car industry will therefor 
not enjoy in Norway the competitive 
edge it has in the other countries of the 
EFTA seven against cars exported from 
the European Common Market coun- 
tries and elsewhere. 


$0 


Exporting Used 
Agricultural Machinery 


The recession in the home agricultural 
market, where something 
like saturation point for second-hand 
machinery has been reached, is causing 
second-hand dealers to take an increas- 
ing interest in the export market. 

One Cambridgeshire plant company, 
MITCHAM AND Sons Limited, of Burwell, 
has its own continental depot for used 
farm machinery in Rotterdam and sells 


to dealers and farmers direct through its | 


own touring sales manager. Demand is 
chiefly for modern diesel tractors. So 
far this year the company has exported 
between 300 and 400 to Holland and 
elsewhere. 

European dealers have also taken to 
visiting British auction sales in greater 
numbers. At Cambridge, where 1,500 
lots of second-hand agricultural! machine- 
ery and equipment were offered by 
GRAIN AND CHALK in seven sales rings 


| in their monthly agricultural machinery 


auction, there were buyers from Den- 
mark, France and Belgium. 

The Danes are big buyers of second- 
Last year 
one company alone bought 500 used 
tractors, while between them the five 
Danish firms which handle 75 per cent 
of the second-hand trade from Britain 
imported 150 tractors in June alone. 

Among Danish buyers at Cambridge 
was Mr. H. Larsen of the import com- 
pany of NICOLAISEN AND LARSEN, who 
said that all the tractors bought by his 
company in Britain were thoroughly 


Price com- | 


from | 


| future repetitions of the request. 


reconditioned and put in good working 
order in Denmark before being sold to 
Danish farmers 

One of the most colourful of Euro- 
pean buyers at the sale was Mm, 
Jeannine Facquet, a dealer from Esbly- 
Seine-et-Marne. Her market as far as 
buying in Britain is concerned has been 
open only since November; but in spite 
of the duty of 58 per cent on used diesel 
tractors and 52 per cent on petrol models 
she found it worthwhile to visit Cam- 
bridge and bid against home and over- 
seas dealers. 

For other countries import charges 
are less, in Holland, Belgium and Ger- 
many being about 12 per cent. To com- 


| pensate for these duties European buyers 


can pick up machinery at Cambridge at 
prices less than have until now been 
obtained on the English market As 
one dealer commented, “At the moment, 
often enough, it’s a question of selling 
second-hand machinery to them—or 
none at all.” 


Now Russian Oil 
for Use in India 


The Western oil combines are in some- 
thing of a cleft stick in India. 

If they were to have agreed to the 
Indian request to refine Russian crude 
oil it would have made their position 
over Cuba look decidedly odd and 
prejudiced their answer to possible 
Their 
refusal can only serve to bolster Indian 
desire to introduce as much of their 
own refining capacity as possible 

Almost a year ago an agreement with 
the Soviet authorities was signed which 
granted India a long-term credit of 
£9 million to build an Indian Govern- 
ment owned refinery in Bihar province. 
This is likely to have a capacity of two 
million tons a year and it is now being 
designed by Russian engineers. 

India is also to import £15 million 
worth of petroleum products over the 
next four years. The Indian Minister 
of Mines has said that, like anybody 
else, the Indians like their petrol as 
cheap as possible. 

On the face of it this hardly looks like 
sufficient volume of Soviet supplies to 
lead to an Indian price war. In 1959 
Western oil firms supplied five million 


| tons of India’s total demand of six and 


a half million tons. This figure 1s 
expected to rise to a demand of ten 


million over the next six years 


From Over the Clouds 
to Under the Sea 


Famey, the former Fairey Aviation 
company, which earlier this year sold 
its aircraft interests to WESTLAND AIR- 
CRAFT, is pursuing its diversification into 
the field of under-water diving and 
breathing apparatus. 

The company has put in an offer for 
the 1,200,000 issued shares of the 
Siese, GORMAN Company and the Siebe 
directors have recommended accept- 
ance. 

At the time last April of their an- 


nouncement that the £1,350,000 cash 
realised by the sale of the aircraft 
interests would be retained in the 


business, the Fairey directors said that 
they were well advanced in negotiations 
for a company which would add to the 
strength of the group. 

Siebe, Gorman have a long connec- 
tion with the design and manufacture of 
equipment for divers and in_ the 
development of under-water breathing 
apparatus of various types. 
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Free Piston Cargo Ship 


Free piston gas-turbine engines 
for ships are still in the early 
development stage. Rem- 
brandt’s new features include 
a controllable pitch propeller. 
Does this system now represent 
a serious challenge to the 
diesel ? 


T= third sea-going cargo vessel with free piston 

gas turbine propulsion to be commissioned 
in the UK has recently completed her sea trials. 
She is the 12,900 ton Rembrandt, built by 
Smith’s Dock Company Limited, South Bank, 
Middlesbrough. She will be owned by the 
Bolton Steam Shipping Company Limited of 
London, EC3, and used for general world 
trading. Consideration has been given in the 
design to the manoeuvrability requirements of the 
St. Lawrence Seaway. 

Her predecessors both went into service 
during March, 1959. The 3,500 ton Goodwood 
was converted by Smith’s Dock Company from 
triple expansion steam engines to free piston 
gas turbine propulsion, and experience gained 
with her is reflected in various technical 
improvements in the Rembrandt. The 9,000 
ton Morar was so fitted when newly built by 
Lithgows Limited for Scottish Ore Carriers 
Limited (ENGNG., vol. 187, 1959, p. 349). 

The Rembrandt, however, differs in one very 
important respect, that of having a propeller of 
the controllable pitch type. This has the big 
advantage that no reverse turbine is required, 
and also offers greater manoeuvrability and 
better tractive efficiency over a wider range of 
speeds than a fixed blade propeller. Rembrandt’s 
propeller is a Stone-Kamewa type made by the 
Stone Marine Engineering Company Limited, 
Chariton, London, SE7. It is 16 ft 1 in diameter 
with four blades, and has a pitch trimming 
device so that the pitch can be adjusted to 
suit varying conditions of loading and weather, 
and also to compensate for fouling and roughen- 
ing of the hull. A sensitive speed indicator 
enables the effect of pitch trimming to be studied. 

The Rembrandt is a single screw open shelter 
deck ship with five main cargo holds. Her 
designed sea speed is 13 knots fully loaded in 
average weather, with a draught of 27 ft 8 in. 
Fig. 1 shows her pleasing lines and all the 
propelling machinery, accommodation and navi- 
gational facilities are arranged aft. All deck 
auxiliaries are electrically driven, and the 
steering gear is electro-hydraulic. 








with a New idea 


Fig. 1 Rembrandt undergoing her sea trials. 


The wheelhouse and chartroom contain all 
modern navigational aids and also propeller 
revolution and pitch indicators. Telegraph 
transmitters fitted port and starboard can be 
directly connected to the engine controls when 
required, giving complete control from the 
bridge. 

The main propelling machinery is shown in 
Fig. 2, with 5 Smith-Pescara free piston gasifiers 
supplying gas to drive a single unidirectional 
turbine geared to the propeller shaft. The 
designed continuous maximum output is 4,000 
s.h.p. at 110 r.p.m. using four gasifiers (the 
fifth being standby), with a specific fuel eonsump- 
tion of 0-41b per s.h.p. per hr. The various 
components are designed for a one hour overload 
rating equivalent to 4,400 s.h.p. 

The chief advantages claimed for this form of 
propulsion include the following: 

(1) Overall saving in machinery weight with 
corresponding increase in deadweight, as com- 
pared with straightforward diesel propulsion. 
In Rembrandt the machinery weight is 420 tons, 
a saving of about 200 tons. 

(2) Space saving within the ship is further 
helped by the fact that the machinery consists 
largely of a number of relatively small items. 
These can be so disposed as to offer maximum 
utilisation of available space, 
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(3) The turbine is of very simple construction 
due to the low pressures and moderate tem- 
peratures employed. These inlet conditions 
allow the full expansion to be obtained in six 
stages, resulting in a lightweight single-casing 
machine with a short stiff rotor. Relatively 
cheap non-critical materials currently used in 
steam turbines can be employed. 
(4) With inlet conditions fixed by the gasifier 
characteristics, large scale turbine standardisa- 
tion is foreseeable in the future. 
(5) The provision of a standby gasifier even at 
full load contributes towards a high degree of 
reliability of the installation as a whole, and 
reduces the risk of stoppage. 
(6) No heavy engine bed seatings are required 
in the ship’s double bottom. 
(7) High gasifier cylinder wall temperatures 
associated with a high degree of supercharging, 
meet the well known requirements for satis- 
factory combustion of heavy fuel. 
(8) First cost of such an installation already 
compares favourably with diesel. 
(9) Ease of control is a predominant feature, 
speed being governed by the fuel rack settings on 
the gasifiers. 
These advantages are, of course, not by any 
means confined only to marine applications. 
Against these items must be offset others which 
exist at present: 
(1) A slight increase in fuel oil consumption 
over a straightforward diesel engine. 
(2) A high consumption of lubricating oil. 
(3) A high wear rate in the gasifier cylinders. 
In each case further development of the 
system is expected to result in gradual improve- 
ment. Modification to the gas ducting to reduce 
the pressure drop and give more precise matching 
of the gasifiers and turbine are currently being 
investigated. The wear rate of the gasifier 
cylinder liners is not serious since the bore 
concerned is relatively small and the liner easy 
to replace. Also, a new lubricator is being 
developed to give more effective lubrication. 
On trials in ballast a speed of 14-58 knots was 
achieved, and a specific fuel consumption of 
0-428 lb per s.h.p. per hour at 3.870 s.h.p. was 
obtained using marine diesel fuel. 





} 
! Hour Maximum 


Turbine Rating | Overload Continuous 








Number of gasifiers . 3 
Delivery pressure, Ib/sq. in 46-7 43-1 | 26°4 
Delivery temperature, “°F . 900 864 689 
Total mass flow, Ib/sec .. 34-7 33-0 | 243 
Output at turbine coupling, | 

h.p. A ; ; 4,600 4,110 | 2,000 
Turbine speed, r.p.m. / 7,050 6,800 | 5,350 
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Fig. 3 (above) Simplified drawing of gasifier. 
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Fig. 4 (below) Operating cycle of the gasifier. 





Starting Position. The pistons are at the outer 
dead point. Scavenge and exhaust ports are 
open. All valves are closed. Starting air 
under pressure is admitted to the cushion 
space and pistons are driven inwards. 


Position shortly before the Inner Dead Point. 
The diesel pistons cover the scavenge and 
exhaust ports and compress the air in the 
diesel cylinder. Air in the compressor cylinder 
is compressed by the inward movement of the 
compressor piston and is discharged through 
the delivery valves into the engine case. 


Expansion in the Diesel Cylinder and Suction 
in the Compressor Cylinder. After fuel in- 
| jection and ignition the opposed pistons are 
driven outwards. The compressor pistons 
draw in atmospheric air, at the same time 
compressing the air in the cushion space to 
store up return energy. 


Position shortly before the Outer Dead Point. 
The exhaust ports are uncovered and com- 
bustion gases escape to the gas collector. 
Shortly afterwards the scavenge ports are 
uncovered. Compressed air in the engine 
case then scavenges the diesel cylinder and 
flows to the gas collector where it mixes with 
the combustion gas to provide gas-air mixture 
for the turbine. 


Next Compression Stroke. 
the air in the cushion spaces brings the 
pistons to rest at the outer dead point and 
then drives them in again to commence the 
next cycle. 





Compression of 







































































The Rembrandt displays excellent manoeuvr- 
ing characteristics and there is a_ noticeable 
freedom from vibration even when unladen. 


GASIFIERS 


The gasifiers are of the GS-34 design, built by 
Smith’s Dock Company under licence from Alan 
Muntz and Company Limited, and incorporate 
several design improvements. Fig. 3 shows their 
main features, and Fig. 4 the basic operating 
principles. At maximum continuous rating the 
gas delivery pressure is 44-1 lb per sq. in and 
temperature 869° F, to produce 1,230 gas h.p. 
per gasifier with a mean ambient temperature of 
86° F. In extreme tropical conditions a gas 
delivery temperature of 950° F is admissible. 

At low loads the gas flow required in the 
turbine is less than the minimum output of the 
gasifiers, and so recirculation valves are fitted. 
These enable the gasifiers to match the turbine 
swallowing capacity over the whole pressure 
range without wasteful blowing off under idling 
conditions. Since each gasifier develops only 
20 h.p. when idling, it is possible to manoeuvre 
in restricted waters with extreme precision. 


At present the limit of output is governed 
by the life of the piston rings, so to facilitate 
further study of cylinder conditions and to 
confirm test bed results, different combinations 
of liner and piston ring materials are used in the 
5 gasifiers. Another novel feature is that any 
four working gasifiers can be run in phase. 
This minimises pulsations in the air intake and 
gas main, and reduces the overall noise level in 
the audible frequency range. 


TURBINE AND GEARING 

The turbine and reduction gearing were 
supplied by the British Thomson-Houston Com- 
pany Limited, Rugby, and Fig. 5 illustrates the 
compact arrangement. The turbine is of the 6 
Stage reaction type, and the design performance 
is summarised in the accompanying table. It will 
be seen that a pressure drop of | Ib per sq. in 
is allowed in the gas piping between the gasifiers 
and the turbine, and turbine and gearing effici- 
encies are assumed to be 85-3 and 97-5 per cent 
respectively. It is only possible to develop 
2,000 s.h.p. with three gasifiers, since in this 
condition the limiting factor is the maximum 


pressure attainable on the full area of the turbine, 
when the gasifiers are by no means fully loaded. 

The turbine casing consists of inlet, outlet and 
exhaust sections permanently bolted together so 
that normal dismantling is confined to the hori- 
zontal joints. Carbon-molybdenum steel is used 
for the inlet casing, which also forms the outer 
part of the diffuser. Cast steel is used for the 
outlet casing, which forms the inner part of the 
exhaust diffuser and carries the outlet packings. 
The complete casing is supported on a fabricated 
pedestal at the forward end and on the gearbox 
housing at the aft end, and special key mountings, 
ensure that the rotating and stationary elements 
remain concentric as the turbine expands. 

The rotor is of the drum type machined from 
a 3 per cent chrome molybdenum V.W. forging, 
with stainless iron blades inserted in circum- 
ferential grooves. A Michell rotor thrust bear- 
ing located in the gearbox incorporates the inlet 
end rotor bearing, while the forward pedestal 
carries the outlet end bearing. 

The locked train double reduction gears are 
contained in a fabricated steel casing, and the 
turbine is direct coupled to the quill drive of the 
high speed pinion assembly. This meshes with 
two single helical gearwheels to form the first 
reduction, thus dividing the turbine torque in 
half. In case of excessive overload, an over- 
drive claw coupling in the high speed pinion 
assembly transmits load direct to the pinion 
instead of via the quill drive. The two pinions 
of the second reduction drive one large helical 
gearwheel shrunk on the output shaft. A double 
disc Michell thrust bearing built into the gear- 
case absorbs the propeller thrust. 


ANCILLARY EQUIPMENT 

Fabricated chrome molybdenum steel gas 
piping is used between the gasifiers and the 
turbine, with stainless steel expansion bellows. 
From the gas collectors the pipes lead into a 
common transverse manifold, thence twin elbow 
pipes feed the turbine. 

Auxiliary machinery is generally normal for a 
modern motorship. It is of similar capacity 
relative to the power of the main machinery 
except for a reduction in the size of the com- 
pressed air producing and storage equipment. 

The main control console at the geometric 
centre of the engine room carries the main single 
handwheel controller, the telegraph with clutch 
for engaging direct bridge control and all neces- 
sary indicators for safe operation. 


Fig. § Engine room lower deck looking forward. 


Turbine and gearbox are visible, with the propeller 
pitch control gear in the foreground. 
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Practising Driving Before Reaching the Road 


The opportunity to drive a car without moving 
it is offered by General Precision Systems 
Limited, Aylesbury. With their Sim-L-Car 
equipment, a car, and a 28 ft darkened room 
you can experience the response of the car to 
its controls and familiarise yourself with the 
handling of them. A simulated road scene 
travels towards you on a projection screen. 
The equipment costs about £400. 

The normal foot pedals are used, but behind 
them are slipped three separate controls mounted 
on a panel designed for the particular car in use. 
The controls feed information to the equipment 
on the position of the accelerator, brake, and 
clutch. The front wheels of the car are carried 
on pads that feed steering information to the 
equipment. On the screen in front of him the 
driver sees a shadowgraph of the view he would 
obtain on an actual journey. He steers the car 
anywhere on the road, at the speed he decides 
on, and chooses any route. Maximum speed is 
about 60 m.p.h. Engine noise can be electronic- 
ally simulated. 

The instructor sits beside the pupil in the 
normal way. He has in his hands a control box 
from which he can select the various gears the 
car is to be driven in. A light on the box 
indicates when the clutch is being used, so that 
techniques such as double declutching can be 
practised. 

The road picture is projected on to a rect- 
angular translucent screen, 8 ft by 4 ft, placed 
at eye level in front of the car. Behind the 
screen is a landscape model on a transparent 
disc, a traverse frame carrying the disc, and a 
fixed frame on which the light source is fitted. 
Transparent plastics material is used for the 
disc; a model road layout is painted on it in ink 
and provided with silhouette models of trees, 
hedges, fences, telegraph poles, and road signs. 
Wheels on the drive unit for the disc represent 
the wheels of the car and are steered by mech- 
anical linkages connected to the swivel units 
under the front wheels of the real car. A metal 
strip runs along the sides of the roads in the 
model. When the car’s wheels run over the 
curb of the road, the light source of the pro- 
jection system makes contact with the metal 
strip and closes an electric circuit, sounding a 
buzzer in the instructor’s control box. 

The swivel units carrying the front wheels 
have adjustable friction damping to suit the 
normal steering “* feel’ of the particular car in 
use. The near-side swivel unit incorporates a 
spring balance linkage that simulates the self- 
centring effect of the car’s steering. This also 
can be adjusted to produce the response of the 


particular car in use. The offside swivel unit is 
connected by mechanical linkage to the visual 
projection system. Both rear wheels of the car 
stand on wooden channel blocks that locate 
them in the right position and level in relation 
to the front wheels. 

An electric motor is used to produce the motor 
power required in the system. It is coupled to 
a simulated gearbox—a mechanism giving four 
incremental ratios for the drive from the motor 
to the visual projection unit, each selectable by 


Fig. 1 (right) Pads under 
the front wheels feed 
steering information to 
the projection mechanism 


behind the screen. 


Fig. 2(below) The driver 
sees a representation of 
the road he is “ driving” 
over. He can select speed, 
position and route. 


the instructor. A reverse drive is also provided. 
The speed of the electric motor is controlled by 
the lever linked to the accelerator pedal. But 
the ignition switch has to be on before power is 
available to the motor. 

A mechanical linkage from the brake pedal 
control to the simulated gearbox produces 
deceleration when the pedal is depressed. If 
an attempt is made to drive away with the 
brake on, the “ engine” will stall. Power is sup- 


plied from a.c. mains or the car battery. 











Soviet Baby Car: The Zaporozhets 
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The new Soviet Zaporozhets baby car has a 20 h.p. air-cooled engine located in the rear. 


Russian motor-car designers keep a constant 
eye on Western practice, and those working in 
the small-car field are no exception. Reminiscent 
of the smaller Fiats, the Zaporozhets is one of the 
most recent baby cars to be produced in the 
Soviet Union. It is shown in the illustration at 
the USSR Economic Achievements Exhibition 
in Moscow. 

A light two-door saloon, with its engine in the 
rear, the Zaporozhets is said to seat four com- 
fortably and weighs a little over half a ton. 
The power unit is a four-cylinder overhead-valve 
air-cooled engine, which develops about 20 b.h.p. 
and gives a top speed of rather more than 
60 miles per hour. The petrol consumption ts 
reported to give 40 miles to the gallon. 

The car is not yet in quantity production, but 
the first models are scheduled to come off 
the production lines later this year. 
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Transistors for Television Transmission 


An experimental carrier sys- 
tem for closed circuit tele- 
vision has demonstrated the 
feasibility of using transistors, 
and other miniature compon- 
ents, in television repeaters 
and terminal equipment. 


is RECENT years the application of solid-state 
electronic devices has reduced the size of 
television apparatus and decreased the amount 
of power needed to generate and transmit high 
quality television signals. Now, experiments at 
the Bell Telephone Laboratories in America 
have enabled transistors to be used to transmit 
television signals over the coaxial cable portion 
of a closed circuit transmission system. 

These experiments have been made between 
the Holmdel, New Jersey, and Murray Hill, 
New Jersey, laboratory locations. The system 
consists of a transmitting terminal at Holmdel 
connected by three miles of coaxial cable to an 
intermediate microwave terminal which beams 
a signal to a microwave tower and receiving 
terminal at Murray Hill. The output of this 
microwave receiver is connected to the television 
terminal by a half mile of coaxial cable. 

As shown in Fig. 1, a transistorised repeater is 
spliced into the coaxial line midway between 
Holmdel’s transmitter and its microwave ter- 
minal. Transistors are also used in the terminal 
equipment at both ends of the system, as shown 
by the shaded blocks on the diagram. 


SIZE AND POWER REDUCED 


There are two major advantages with this 
experimental system compared with present 
commercial equipment: (1) the apparatus is 
much smaller, and (2) power requirements are 
considerably reduced. It achieves these advan- 
tages chiefly through the use of simple transistor 
amplifiers. 

Low power requirements eliminate the need 
for a local power supply.and permit the operating 
power for the amplifiers to be transmitted over 
the cable. This results in a small amplifier that 
can be mounted on poles, or installed under- 
ground without complex housings. In the light 
of their low power requirements and adaptability, 
transistorised repeaters should be particularly 
applicable to closed circuit television in the 
future. 

The most common method of sending tele- 
vision signals over short spans of coaxial cable is 
to transmit a baseband video signal—a direct 
electrical analogue of the picture information— 
without altering it in any way. The frequency 
band for such a signal ranges from 30c/s to 
4-5 Mc/s. Although the transistors for trans- 
mitting a baseband video signal are comparatively 
inexpensive and easily procured, the very low 
(30 c/s) frequency cut-off reauires large trans- 
formers. Furthermore, because the attenuation 
characteristics of the cable change drastically 
over such a wide range of frequencies, the 
equaliser design for a baseband system is compli- 
cated. For these and other reasons, a carrier 
system rather than a baseband system was 
selected for the experimental set-up. 


TWO CARRIER SYSTEMS 

Both double sideband and vestigial sideband 
carrier systems were considered. A double 
sideband system requires about twice the band- 
width of a vestigial system. However, the 
distances involves in closed loop and local trans- 
mission systems are usually short. This means 
that the terminal equipment constitutes a large 
part of cost. To the simplify the terminal 
equipment and consequently reduce the cost, the 
designers chose a double sideband system. 

In double sideband transmission, picture 
information is sent on both sides of the carrier 
frequency, allowing the use of simple modulators 


and detectors. This method also eliminates 
special filters and shaping networks, which are 
an essential part of vestigial sideband carrier 
systems. Video signals carried by the double 
sideband system are recovered at the receiving 
terminal by passing them through a rectifier 
and a low-pass filter (see Fig. 1). 

Having selected the double sideband system, 
the designers had to consider several factors 
before deciding on the carrier frequency. In 
carrier transmissions, lower carrier frequency 
means lower cable loss; this allows repeaters to 
be widely spaced and consequently reduces the 
cost of the system. At the same time, the 
carrier frequency must be high enough to prevent 
the lower sideband from overlapping the base- 
band video input. A baseband signal of 5 Mc/s 
therefore requires a minimum carrier frequency 
of 10 Mc/s. In addition, to provide a guard 
channel, which prevents this type of interference, 
the carrier frequency should be a little higher still. 

To meet these demands, a 15 Mc/s carrier 
frequency with an ultimate bandwidth of 10 to 
20 Mc/s was chosen. Although the loss is 
greater, this higher carrier frequency has an 
advantage in that it results in a simpler equaliser 

















words, the repeater must compensate precisely 
for the attenuation of the signal as it passes 
through a given length of cable. The required 
gain is obtained by using a two-section feedback 
amplifier designed to have a flat frequency 
characteristic. An equaliser between the two 
sections of the amplifier compensates for the 
attenuation characteristic of the cable. Miniature 
inductors and transformers, 0-25 in in diameter, 
are used in the repeaters. Ferrite cores in these 
components result in a desirable frequency 
characteristic in the 10 to 20 Mc/s. 


TRANSISTOR OSCILLATOR 


The crystal-controlled transistorised oscillator 
supplies the carrier power. A_ diffused-base 
transistor connected in a common base circuit 
is the only active element in the oscillator, and a 
miniature transformer, similar to the one used 
in the repeater, makes possible the efficient 
transfer of 5 milliwatts of carrier power from the 
oscillator to the modulator. 

A balanced modulator, consisting of four gold- 
bonded diodes, is used to eliminate some 
unwanted signals in the output. Since this also 
balances out the carrier, it is necessary to feed 
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The experimental transistorised television system, between Holmdel and Murray Hill, in New Jersey, 


USA, is represented in the upper portion of the drawing. 


The shaded blocks in the lower part indicate 


the sections of the system containing transistors. 


circuit design. 

The carrier frequency is generated at the trans- 
mitting terminal by a crystal-controlled transistor 
oscillator. The output is modulated by passing 
the video signal through a modulator designed 
with semiconductor components. A low-pass 
filter prevents interference products from entering 
the input circuit. As shown in the diagram, the 
signal then passes through a d.c. isolation circuit 
before being fed to the cable. The isolation 
permits d.c. power to be applied to the repeaters 
without short circuiting the a.c. carrier signal. 
After passing through a length of coaxial cable, 
the signal is amplified by a transistorised repeater. 
The repeater gain characteristic is designed so 
that it compensates for the electrical losses in the 
cable. 

At the receiving terminal, the signal is passed 
through another repeater. This repeater makes 
up for the loss in the final section of cable and 
amplifies the signal so that it may directly 
operate a detector which demodulates the video 
signal. A low-pass filter following the detector 
removes the carrier from the video output. 
From this point the signal is then passed 
through the video amplifier, on to the television 
monitor. 

Repeaters are designed on the basis of loss 
characteristics through the system. In other 


some carrier frequency power from the oscillator 
directly into the output to obtain double side- 
band operation. This modulator circuit is 
arranged so that the video frequencies need not 
be transmitted through the transformers. Carrier 
level is adjusted to give a favourable signal-to- 
noise ratio and a minimum of distortion. The 
peak power level at the output of the modulator 
is about one milliwatt. 
SUCCESSFUL DEMONSTRATION 

For demonstration purposes, a six mile experi- 
mental system over coils of coaxial cable was set 
up at the Murray Hill location. The three 
general circuit classifications for this hook-up 
were a transmitting terminal, cable repeaters, 
and a receiving terminal. A monitor was 
arranged so that it could be connected to either 
the input or the output of the system. Most 
observers watching the screen could not tell the 
difference between a television signal sent 
directly from the input and a signal sent over a 
six mile link. In fact the video response of the 
six mile system was down by less than 2 dB at 
6 Mc/s. These results, plus the operational 
reliability of the Holmdel-to-Murray Hill experi- 
mental system, represent conclusive evidence of 
the value of solid-state devices for television 
transmission. 
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Using a Stroboscope Beyond its Frequency Range 


Some years ago an article’ on the stroboscopic 
measurement of shaft speed was published, 
giving a fairly complete interpretation of the 
various kinds of image (stationary and drifting, 
single and multiple) which can be seen when a 
rotating geometrical pattern is viewed inter- 
mittently. 

The article included reference to an “ extra- 
polation * technique, then well known as a means 
of measuring shaft speeds beyond the range of 
the stroboscope. With this technique, the 
stroboscope is adjusted to give a stationary 
image of a single mark or feature (single-point 
pattern) on the rotating object. 

The possibility of using a multiple-point 
pattern with the extrapolation technique appears 
to have been overlooked in the literature. In the 
present note it is shown that the extrapolation 
technique can be used, to some advantage, with a 
multiple-point pattern. For convenience of 
reference, the basis of the method as applied to 
the single-point pattern is first restated briefly. 


SINGLE-POINT PATTERN 


If the rotating body has a constant speed n, 
r.p.m. and the flash frequency is adjusted to any 
convenient value f, flash per.min which gives a 
single stationary image of the point, then 

n=kf, (k,=1,2,3,).... @) 
where the integer k, is the number of revolutions 
of the body during each interval between flashes 
at the frequency /,. 

If the flash frequency is increased or decreased 
to the next value (/;) at which a single image of 
the pattern is seen, then the number of complete 
revolutions between flashes is respectively one 
less or one more than before. That is 

n=(k, t+ DA GAsSf 

In general, if the flash frequency is adjusted to 
a frequency /,, corresponding to the mth reap- 
pearance of the stationary single image, then 

n=(k,+ mf, Gn Sf.) - - & 

Substituting k, = n/f, from Equation (1) into 
Equation (2) 

I Mfofm 


n a : ‘ Sy 
f, i, (3) 


The positive sign is taken if the sequence of 
reappearances is observed as the flash frequency 
is continuously decreased (i.e. f, >f,,) and 
vice versa. 


THE MULTIPLE-POINT PATTERN 


The author’s use of a multiple pattern was 
unintentional. On one occasion, when using 
the single-point technique to find the speed of a 
centrifuge, the feature being observed was a 
wax-pencilled mark on a small pinion on an 


By J. A. Macinante 


Commonwealth Scientific and Industrial Research Organisation, Australia 


exposed end of the shaft. While the observations 
were in progress, the particle of marking-wax 
flew off. As it would have been inconvenient to 
close down the centrifuge and make a more per- 
manent mark, the observations were continued, 
noting the flash frequencies corresponding to 
reappearances of the pinion as a whole. Since 
the pinion had 12 teeth, the object viewed had 
become a 12-point pattern. 

The significance of the change of pattern is 
that if the pinion appears stationary at some 
flash frequency (f,) and the flash frequency is 
adjusted to the next value (/,) at which it again 
appears stationary, then, at the second setting, 
the pinion must rotate through one tooth-spacing 
or “tooth-pitch’’ more or less than at /,, 
depending on whether f, is respectively less or 
greater than /,. 

In general, a stationary image of the pinion is 
seen when 1/f, the interval between flashes, 
equals the time for the pinion to rotate through 
an integral number of tooth-pitches, that is, 
through r/p revolutions, where r is an integer 
for the number of tooth-pitches moved through 
between flashes, and p is the number of teeth, 
i.e. points on the pattern (with extra-polation 
r > p). 

Thus, in the interval 1/f, min at the first 

setting f,, the pinion moves through n/f, r.p.m. 

or np/f, tooth pitches which will be denoted by r,. 
That is 


and 


n (= )s bo . (4) 


It will be noticed that when the object moves 
through an integral number of complete revolu- 
tions between flashes, r, = &,p and Equation (4) 
reduces to Equation (1). 

In a sequence of observations f,. f,... fm of 
successive appearances of the stationary p-point 
image 


n= (2)4 = ("= ")s 
(= = m fm (5) 


Substituting for r, from Equation (4) into the 


last expression for n in Equation (5), the 
result is 
mf, fm 6 
PS, — fm) ) 


One determination of n is available from any 


pair of frequencies in the observed sequence. 

As a numerical example, one sequence of 
observed frequencies /,, fi, f2 of three successive 
appearances of the stationary image of the 12- 
point pinion referred to above was 13,950, 
13,000, 12,200 flash per min, respectively. 

These observations were taken with a strobo- 
scope with maximum flashing frequency of about 
14,000 flash per min. The speed of the centrifuge 
had been observed by direct reading on the 
stroboscope up to the maximum flash frequency, 
and the observations quoted were taken after 
the speed had increased to a nominally constant 
operating speed, which was well above the 
maximum of the stroboscope. 

Substituting into Equation (6) for p 12 
and using the three available pairs of observa- 
tions, the result is: 


Observations m n (r.p.m.) 
fy and f, 1 15,900 
f, and f; 1 16,500 
foeand f, 2 16,200 


The variation in 7 is attributed to variation 
in the actual speed of the centrifuge during the 
observations, and to stroboscope scale errors. 

By comparison with the single-point pattern, 
taking the example quoted and assuming the 
shaft speed to be constant at 16,000 r.p.m., 
the first stationary single image of a single-point 
pattern would appear at 8,000 flash per min 
and the next two at 5,333 and 4,000 flash 
per min. 

This spread of observations is much greater 
than with the 12-point pattern. For comparison, 
this is shown in the following table, in which the 
frequencies relating to the 12-point pattern have 
been calculated for a constant speed of 16,000 
r.p.m. 


Stroboscope Frequency Flash per 
min 
Single-point pattern 8,000 §,333 4,000 
(k 2) (k 3) (k = 4) 
Twelve-point pattern 13,714 12,800 12,000 
(rip 14/12) (r/p = 15/12) (rip 16/12) 


Thus, the use of a multiple-point pattern with 
the extrapolation technique offers some advan- 
tage over the single-point, in that the observations 
can be confined to a smaller range of the strobo- 
scope scale. This should permit of more accurate 
adjustment of the relevant part of the stroboscope 
scale against a frequency standard. However, 
the frequency difference in the denominator in 
Equation (6) must not be allowed to become 
so small that errors in the individual frequencies 
become serious. 

REFERENCE 

1Macinante, J. A. and Dallar, W. ENGINEERING, 

p. 132, vol. 175, 1953. 





New Method of Metal Cladding 


A new extrusion-cladding process, which is 
applicable to both simple and complex shapes, 
has been described in a report from the Battelle 
Memorial Institute, Ohio, USA. 

To clad by the extrusion process, the core 
material is fed through a hollow mandrel 
converging upon a die. The mandrel is housed 
inside a chamber containing rams that are used 
for the extrusion. The cladding material is 
forced through ports located in the chamber 
between the terminal end of the mandrel and the 
die. Both the core and the cladding are heated 
in the extrusion chamber and then pass through 
the die simultaneously. The process could be 
operated on a continuous basis. 

The report points out that, because the die 
governs the shape of the cladding, it need not 
have the same form as the core. In their four 
years of development work with the process, 








Battelle metallurgists have produced a wide 
variety of cladding products, ranging from 
simple rods to hollow cores overlaid with 
cladded fins. 

Much of the work has involved aluminium 
clad steel. The process can also be used to clad 
aluminium on copper and nickel, and alloys of 
these metals. 

The report states that the new process appears 
to offer three distinct advantages. First, it 
permits close dimensional control over the 
cladded product; second, it permits, a strong 
bond between the core and the cladding; and 
third, the cladding does not need to have the 
Same contour as the core. In addition, the 
process permits the cladding of many complex 
shapes which cannot be clad by standard 
methods. Conventionally, simple shapes like 


rounds and tubing are clad by “rolling” or 


** sinking * a tube of the cladding metal over the 
rod or tube, which serves as a core. 

The nature of the new process makes it 
possible to produce integral bonds; simple 
mechanical bonds; and sheathing effects, where 
an actual bond is not required. The sheathing 
effect points to the possibility of metal cladding 
a core that has been coated with a non-metallic 
material. 

If the non-metallic material selected could 
be an electrical insulator then this process 
would be valuable in producing a transmission 
line with an outside metal casing that was 
resistant to corrosion and other destructive 
forces. There is also the possibility of using the 
extrusion process to produce heat exchanger 
tubes for use in corrosive atmospheres, and 
decorative load-bearing rods for architectural 
effects. 
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Research and Development 





Missile Research Leads to Ultra-Reliable Computer 


A radio inertial guidance system, for the United 
States Air ‘Force intercontinental ballistic missile 
Titan, includes a ground based digital computer 
that communicates with the missile through 
radar. 

The computer is a large-scale general-purpose 
transistorised apparatus, and is believed to have 
the highest order of reliability yet obtained in 
this field. The Air Force contract specification 
required that no more than six out of 1,000 
missiles should fail to hit the target due to errors 
or failure on the part of the computer. 

By employing as many as possible of the 
known “reliability techniques,” Remington 
Rand, the manufacturers of the computer, have 
in some cases been able to exceed the Air Force 
specification by a factor of four. The parts of 
the computer which have achieved this somewhat 
remarkable reliability record have a component 
population of about 7,000 transistors, 21,000 
diodes and 24,000 resistors. 

Four of these Athena computers, as they are 
called, have experienced a total of 49 failures 
between them in an operating time of 21,415 
hours. Plotted on a cumulative basis, the failure 
rates for the four computers are relatively con- 
sistent, the rate being less than one per month. 
All 49 failures might have affected missile 
guidance, but some of them would probably not 
have done, because they occurred during main- 
tenance periods. 

Reliability has been the key word throughout 
every stage of the development of Athena and 
special training was given to the design and 
development engineers in this respect. 

The computer programme is fixed and stored 
on a drum, it cannot be modified during guidance, 
even intentially, since the writing circuits are 


disabled when it is in operation. A momentary 
failure or transient error cannot cause a per- 
manent change in guidance. Speed of operation 
has been sacrificed at the expense of reliability 
and ample tolerances have been made for varia- 
tions due to the ageing of components. 

A simple standard circuit is used as a “* build- 
ing block’ to make up 75 per cent of the 
entire computer. The input diodes function as 
an OR circuit, the surface barrier transistor as 
an inverter or NOT circuit, and the output 
diodes as AND circuits. Up to six inputs are 
available. A p-n-p alloy junction transistor 
connected as an emitter follower provides the 
power necessary to drive eight outputs. There 
are over 3,000 of these circuits in the computer, 
some used as the basic inverter circuit and others 
inter-connected to form “ flip-flop ” circuits. 

Because this basic circuit was to be used in 
such large numbers, considerable development 
effort has been devoted to making it highly 
reliable. After establishing the circuit configura- 
tion and performing the usual laboratory experi- 
ments, the circuit design equations were used in 
conjunction with another computer to establish 
the optimum component values and trasistor 
parameters. From criteria for expected para- 
meter variations with life the values of all circuit 
parameters were calculated to give maximum 
circuit stability. 

The results of this exercise have been quite 
remarkable: when the beta gain of both transis- 
tors has dropped by a third, the diode reverse 
currents have risen from 50 to 400 microamps, 
and all the resistors have drifted by 10 per cent 
in their worst directions, the circuit will still 
tolerate a 10 per cent supply voltage variation 
without failure. 


In the component evaluation programme, high 
humidity proved to be the largest contributor to 
deterioration of components. A special plug-in 
package which could be hermetically sealed was 
therefore developed for the standard circuit, 
Assembly of the entire chassis ts a “‘ clean room "’ 
operation with temperature and humidity control 
and white smocks and gloves for all personnel. 
Complete records are kept of each operation on 
every unit, so that assembly reference can be 
made during the routine analysis that follows 
every failure. 

A highly reliable contact arrangement has been 
developed for the multi-pin connectors used on 
the plug-in units. The arrangement is similar 
to the knife switches used in power circuits, with 
a flattened male pin and a tuning-fork shaped 
female contact. Two independent pairs of con- 
tacts in the female connector give redundancy for 
added reliability. Not one case of poor contact 
has occurred in the 150,000 contacts 
date. 

A selective dip soldering machine is used which 
permits masking the entire circuit and exposing 
only those areas to be soldered. This reduces 
the heat transfer to components and permits 
soldering the components to the board in one 
operation, and the board to the connector in one 
other operation. The completed board is given 
a temperature shock from room temperature to 
155° F and then to 50° F as further insurance 
against marginal components or connections 
that might show up later as intermittent failures. 

The chassis is baked under high vacuum to 
reduce the relative humidity to less than one per 
cent and then pressurised with a mixture of dry 
nitrogen and helium. A standard helium leak 
detector is used for checking the final seal. 
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Test Facilities for Oil-Fired Boilers 


The work of the Technical Sales Division of the 
Esso Petroleum Company comes under two 
main headings. They spread the engineering 
knowledge of the parent company into the field, 
reporting at the same time on users’ requirements, 
and they control the quality of the products 
marketed by the company. To carry out this 
work they must have laboratories and an 
extensive staff of technicians. 

Until recently, their laboratory headquarters 
have been in London, in the Vauxhall area. 
Now, to keep up with expansion, they have just 
opened up new and larger laboratories at 
Feltham in Middlesex. 

The work carried out in these laboratories is, 
naturally, as varied as the large range of products 
made by the company. It covers all forms of 
quality tests on fuels and lubricants and a certain 
amount of research work, both for special 
customer’s applications and for the development 
of new types of products. In addition to this 
they do, from time to time, carry out tests on 
various proprietary appliances and machines 
which use their fuels and lubricants. An 
example of this is the work they are now doing 
on oil-fired boilers. 

In constructing a boiler house for the new 
laboratory’s hot water supply, they decided to 
use oil-fired boilers, built in such a way that they 
could be used for carrying out tests on burners 
and fuels at the same time as supplying hot water. 
The fuel for these boilers is kept in two separate 
tanks, each of 2,500 gallons capacity. One is 
fitted with an electric immersion heater and the 
other with an electric outflow heater. Each 
has a specially heated and lagged pipeline 
leading to a manifold within the boiler house. 
At present, both tanks contain Esso Fuel Light. 

Two cast iron sectional boilers, typical of 
many present day types, have been installed to 
carry the heating load. One is rated at 1,336,000 
Btu per hour and fitted with a fully automatic 
modulating and on-off burner; this one is of 


particular interest because it does not need any 
oil preheating in addition to that provided by 
the storage tank. The other boiler is rated at 
1,276,000 Btu per hour and also has a fully 
automatic modulating and on-off burner. 

The rating of each boiler is approximately 
75 per cent of the maximum designed heating 


The new research head- 
quarters of the Esso Tech- 
nical Sales Division is 
equipped with a_ boiler 
laboratory. This is used 
to obtain accurate data 
on all parameters con- 
cerning the reliability and 
efficiency of proprietary 
makes of oil-fired boiler 
Systems. 


load; consequently, for most of 
season, only one boiler is in service. 
A further boiler, rated at 625,000 Btu per hour 
is also available, to meet any future needs for 
hot water service. This boiler has been specially 
designed for oil firing and is fitted with a fully 
automatic pressure jet burner. The exhaust gases 
from this unit pass into a separate chimney. 
Smoke density meters, giving both visible and 


the heating 


audible alarm are fitted to each of the chimney 
stacks, and special gas sampling and test points 
are provided at each boiler exit. In addition to 
these, test points have been introduced to the 
combustion and secondary flueway chambers of 
each boiler. Facilities are therefore available for 
a comprehensive series of tests ranging from 





sulphur trioxide determinations to stack solid 
and flue gas density measurements. 

The whole installation is arranged in such a 
manner that comprehensive tests can be made on 
various grades of fuels. Analytical assessment 
can also be made of the actual working per- 
formance standards of semi or fully automatic 
oil burning equipment of the types normally 
used in commercial and public buildings. 








Condensation 


(een in living habits and in construction 

have made condensation the major cause 
of dampness in the modern house. With it have 
come serious corrosion troubles to metal window 
frames and chimneys as well as damage to 
decoration. 

Condensation occurs when warm moisture- 
laden air comes into contact with cold surfaces. 
Cooling of the air reduces its capacity for holding 
water vapour and as a result drops of water 
form on the surface concerned. Since in an 
inhabited house there is always a fairly high 
proportion of carbon dioxide present from the 
occupants, there is a tendency for the water to 
become slightly acid—enough to cause persistent 
rusting of iron and deterioration of wallpaper. 

There are three basic methods of cure. The 
first is by ensuring that the warm air remains 
fairly dry which, in most cases, can be achieved 
by adequate ventilation; second, by eliminating 
cold surfaces; and third by preventing the mois- 
ture in the air coming into contact with cold 
surfaces. Obviously the primary consideration 
is how moisture comes into the atmosphere; 
much is produced by household activities. 

Every sedentary person breathes out roughly 
one pint of water as vapour every ten hours. 
Every pint of oil burnt in a portable heater pro- 
duces just over one pint of water. A boiling 
kettle or saucepan produces water pint for pint 
and the very gas it is heated on gives water 
vapour as the main product of combustion. In 
most houses none of these normally exhausts 
to a flue, but the products are dispersed 
through the house. Small wonder that the 
humidity indoors i is often higher than ¢ outside. 
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Two methods of. preventing chimney corrosion due 
to condensation. 





The condition is aggravated in particular by 
a change in architecture: the absence of any 
scullery or outhouse. Whereas in earlier times 
washing of clothes was done in a separate 
building and the drying was out doors, both are 
done now either in the kitchen or bathroom and 
the steam and vapour from both has to be 
absorbed by the air in the house itself. Thus in 
general the amount of vapour in the house is 
greater than it was in former times. 

Another change in construction is the absence 
of flues in many rooms, particularly upstairs. 
Since in most cases there is no replacement by 
any permanent vent there is a reduction in 
ventilation. An exhaust fan in the kitchen or a 
hood over the cooker exhausting outside could 
both help to reduce the amount of vapour passed 
on to other rooms. 

Changes in living habits and in construction 
are again responsible for the second item—cold 
surfaces. Unless there is continuous background 
heating (which must of course be paid for) 
houses in which the occupants are out all day 
are cold when they return in the evening. 
Masonry is slower to heat up than the air so 
there may be a period in the evening after the 
heating has been switched on when condensation 
on walls will probably occur. Dense concrete 
and solid floors are good conductors and so 
tend to be cold surfaces. 

The obvious solution here, as also for the 
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third item, is to line the surface in such a way 
that it is no longer cold or at least heats up 
quickly. A light isolated skin like a gypsum 
plasterboard spaced on battens just clear of the 
main wall is a reasonable method. If it is 
backed by a layer of aluminium foil it becomes 
vapour proof and the third condition is satisfied. 
Even a good coat of paint forms a moisture 
barrier. For floors a layer of wood or cork is 
a satisfactory insulator. 

The drive for better thermal insulation of 
buildings can lead to condensation problems when 
the proper breathing of the roof is impeded. 
An impervious membrane covering the inside 
of the roof (aluminium or plastics foil) prevents 
moisture passing out, with resultant condensation 
and dripping back into the building. An 
extreme example is in a greenhouse where the 
inside has been covered and virtually sealed by 
plastics film and the moisture just runs back, 
rendering watering unnecessary. The trouble is 
pinpointed with flat roofs (again a change from 
conventional construction) which must be water- 
tight; the material used makes them vapour- 
tight as well. 

Condensation in chimneys can have even more 
serious results. In flue gases there is a large 
proportion of moisture, for water is of course 
one of the principal products of combustion. 
But there is also moisture driven off from wet 
fuel and household refuse. Present also are 
sulphur compounds that can combine with water 
to form acids but which normally pass out of 
the chimney with the flue gas. But if the water 
should condense, then acids will form on the 
chimney walls and corrosion results. Apart 
from moisture from flue gases, rain may pene- 
trate and form an acid with the soot. 

Lime, Portland cement, and mortar can be 
attacked and disintegration of the brickwork 
follows. Typical symptoms are staining of walls 
and ceilings adjacent to the stack; distortion of 
the masonry; cracking of renderings particularly 
along the horizontal lines of the brickwork; 
and general expansion of the brickwork allowing 
the pot to sink inside the stack. 

With the typical open fire and the older type 
of boiler, the gases are admixed with a large 
quantity of air and so diluted as to render them 
harmless. Also conditions of combustion are 
such that the gases leave at a relatively high 
temperature so that they escape before there is 
any real risk of condensation. Modern slow 
combustion stoves and some fires are so designed 
as to give out more heat to the room with the 
result that the gases enter the stack at a lower 
temperature and condensation is probable. 

The Building Research Station recommend the 
use of linings resistant to attack by the condensate 
and two arrangements are shown in the illus- 
tration. They also recommend protection 
against the entry of excessive amounts of rain, 
and an increase in the thermal insulation of the 
chimney stack itself. A lining suggested is salt- 
glazed earthenware pipes, free from flaws 
especially in the lower part, using a jointing 
material such as high alumina cement mortar 
or possibly asbestos cord packing to allow for 
expansion. There are various forms of capping 
for the pot to prevent ingress of rain, and thermal 
insulation can be improved by building in the 
impervious lining so that it is clear of the brick- 
work, or by using an insulating material like 
diatomaceous earth. A collecting vessel should 
be placed at the bottom. In addition, the 
admission of extra air above the fire will dilute 
the gases, but must be controlled as too little 
will be useless and too much will put the fire out. 

A leaflet on the use of plasterboard to prevent 
condensation is issued by the Gypsum Plaster- 
board Development Association, PO Box 321, 
London, NWI, and several leaflets have been 
published by the Building Research Station 
(available from HM Stationery Office); No. 132 
on condensation in dwellings; No. 60 on con- 
densation in chimneys; and No. 58 on wall and 
ceiling materials. 
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THEY USED: LIONS ON LUZON 


... to puta river to work 


A few years ago the Agno River in Central Luzon was just 
another river. Today it is one of the keys to prosperity in the 
Philippines. A great, six-stage power and irrigation scheme 
is being carried out along the Agno for the National Power 
Corporation of the Philippines. When it is completed the 
mines and light industries of the Central Plain will have a 
430,000kW power supply to draw upon and, for the first time, 
farmers will be able to cultivate their land during the six 


dry months of the year. 


The first stage of the scheme, Ambuklao, was completed at 
the end of 1956. Now, the Binga dam —- 12 miles (19km) 
downstream — is ready. Built by the Philippines Engineering 
Syndicate Inc., Binga has a generating capacity of 100,000kW. 
Its features include a rockfill dam and chute spillway with 


Six gates; a concrete-lined pressure tunnel leading from the 


Sitlas Copco PUTS COMPRESSED AIR TO WORK FOR THE WORLD 


power intake to the turbines in the underground power house; 
and a concrete-lined tailrace tunnel to carry discharged 
water from the draft tubes back to the river 

All underground drilling — including excavating two diversion 
tunnels and two vertical 250 ft. deep shafts as well as the 
inlet and tailrace tunnels and power house — was carried 
out with Atlas Copco ‘Lion’ rock drills fitted with pneu- 
matic pusher legs and Sandvik Coromant drill steels. 
Altogether 50 ‘Lion’ rock drills and 8 Atlas Copco 665 
c.f.m. skid-mounted compressors and ancillary equipment 


were used on the Binga project. 


The world’s most widely used drilling combination 

Currently drilling 1,650,000,000 feet a year—equal to 41 holes 
from pole to pole—Sandvik Coromant drill steel equipment 
has been developed together with Atlas Copco rock drills. 


Together, they form a perfectly balanced drilling combination. 


Contact your local company or agent or write to Atlas Copco AB, Stockholm 1, Sweden 
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ENDLESS BELT 


FOR ENDLESS 
WORK... 


~ 
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DIXYLON. 
FOR HIGH SPEED 


Dixylon is the most up-to-date belt for 
high speed drives and is especially de- 
signed for speeds up to 10,000 f.p.m. very 
small diameter pulleys and fixed centre 
drives, such as those found in the Machine 
Tool and Woodworking Industries. 
Dixylon Belting is, in addition, ideal for 
use as Conveyors, Printers’ Tapes, and 
also as Spindle Tapes for the Textile 
Industry. 

For the Machine Tool industry Dixylon 
Suplex is highly recommended as it is 
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co-efficient of friction even when large 

quantities of oil are present. In addition 

it has heat, anti-static and abrasion 
resistant qualities. 

Dixylon and Dixylon Suplex have no 
ermanent stretch and can be made end- 
ess quickly and easily on site with simple 

tools. There is a Dixylon or Dixylon 

Suplex belt to suit your drive. Call in the 

Dick technical representative in your area 

for a consultation—without any ob- 

ligation to yourself. 


‘ HABASIT™” plastic product D R | VE. $s genuinely oil-resistant and retains its high 
R.& J. DICK LTD. 


HEAD OFFICE AND FACTORY 
GREENHEAD WORKS, GLASGOW, S.E. 
Tel: BRidgeton 2344 (5 lines) Grams: Guttapercha, Glasgow 


For further 
information 
write for our 
latest Brochure 


THE NAME WHICH MEANS DEVELOPMENT IN POWER TRANSMISSION 





U.K.BRANCHES: Glasgow, London, Bristol, Birmingham, Manchester, Leeds, Newcastle, Dundee, Belfast and Dublin. EUROPEAN BRANCHES: Amsterdam and Vienna 
UNITED STATES FACTORIES: Totowa, New Jersey and at Muscatine, lowa 


CANADIAN SUBSIDIARY: Kitchener, Ontario. 
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BRANCHES: New York. Chicago, San Francisco, Los Angeles, and Secttle 
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HERBERT 


VERTICAL MILLING MACHINES 


No. 28A. For heaviest class of work. 32 speeds, 12 to 540 r.p.m. Electronic 
feed drive, infinitely variable feeds between 0-8in. and 40in. per min. Quick- 


power traverse to longitudinal and transverse motions. 62in. by 29in. by 304in 


No. 47V has the power, speeds, feeds and rigidity for millin; materials trom 
aluminium to high-tensile steels. 32 speeds, 21 to 1525 r.p.m.; twenty- 


four feeds in. to 60in. per min.; quick-power traverse to longitudinal motion. 


48in. by I6in. by 23in. 


No. 49V. For heavy work requiring large table capacity. 32 speeds, 2! to 
1525 r.p.m. Electronic feed drive, infinitely variable feeds from 0°8in. to 40in. 
per min. Quick-power traverse to longitudinal and transverse motions. 


62in. by 29in. by 284in. 









= 17D., COVENTRY 
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PRODUCT 


Rocol Anti-scuffing Products provide the best means of applying Molybdenum 
Disulphide—the most advanced lubricant known to engineering science— 
to all rubbing surfaces. 


ANTI-SCUFFING PASTE. In paste form for general purpose use. 
ANTI-SCUFFING OIL. For reinforcement of all lubricating oils. 


ANTI-SCUFFING SPRAY. In aerosol form—containing bonding resin. 


Our Technical Information Service will provide any further information you 
may require about these and other Rocol Molybdenised Lubricants. 


Hocol 


MOLYBDENISED LUBRICANTS 


ROCOL LIMITED 
GENERAL BUILDINGS - ALDWYCH * LONDON, W.C.2. Tel: HOLborn 1985 
ROCOL HOUSE - SWILLINGTON «+ LEEDS ~- Tel: Garforth 2261 
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You could save up to £3,000 p.a. using 


AZOFLE X FB Intense-line Paper ina 


Model 150 AZOFLEX Dyeline Machine 


AZOFLEX is the word for fast, economical 

photoprinting. Using AZOFLEX FB intense-line paper, 

you can get 10,000 copies of invoices, documents, , 
parts-lists, etc., every working day from the Model 150 , 
AZOFLEX combined automatic printer/developer. 

Consider these major economies: 





AZOFLEX FB dyeline paper supplied in rolls is § 
cheaper than cut sheets. SAVING: approximately 
£1,800 per annum on output of 10,000 (13” x 8”) 


dyeline prints per day. 


2 


Output of only one Model 150 with one operator 
is the equivalent of four machines hand-fed by four 
operators. SAVING: approximately £1,100. 








N.B. Many business and industrial concerns find that it Even if your requirements are only 5,000 copies a day, your 


pays them to hire certain AZOFLEX dyeline machines, total annual saving can amount to £1,000 per annum, and 
rather than buy them outright. Alternatively, rental leave your AZOFLEX operator time for other duties. 
purchase may be preferred. AZOFLEX dyeline reproduction saves time, saves space, 
May we send a representative to discuss in confidence the saves staff, and saves real money. 


most beneficial terms for your company ? 








Wile Izoflex 


PHOTOPRINTING PAPERS & MACHINES 


ILFORD LIMITED, INDUSTRIAL SALES DEPT. AZ21Jd, ILFORD, ESSEX. TELEPHONE: ILFORD 3000 








sig BF SENTORE 
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For 
Quays and 
Jetties 


you can rely on 


LARSSEN 


‘ a 
e > 
: . a Strength, water-tightness and resistance to 


corrosion make Larssen Piling the ideal Civil 











Engineering material for the construction of all 
types of water-frontages. Ease of driving and the 
economy provided by a very versatile range 


of sections, are additional advantages. 


Larssen Piling, newly-driven, during the extension 
of the West Jetty at the Scotstoun (Clyde) shipyard 
of Messrs. Yarrow & Co. Ltd. The Larssen Piling 
in the foreground, driven about 35 years ago, was 
found to be in first-class condition and showed no 


sign of deterioration. 


Consulting Engineers: KYLE & FREW 
Contractors: MELVILLE DUNDAS & WHITSON, LTD 


IRON COMPANY LIMITED 


CENTRAL SALES OFFICE 
CARGO FLEET IRON WORKS, 
MIDDLESBROUGH, YORKS. 


TELEPHONE: MIDDLESBROUGH 4631! (13 LINES) 
TELEX: 5855! 


LONDON OFFICE: SHELL-MEX HOUSE, STRAND, W.C.2 
TELEPHONE: COVENT GARDEN 1181/6. 
TELEX: 22480 
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SPEEDICUT 


Speedicut Taps, working at a peripheral 

speed of 150 ft. per minute, give the remarkable 
cutting time of |-2 seconds for a 1” B.S.F. nut. 
The tap life on 28/32 tons tensile steel nuts 

is 40,000 /60,000. 

Take advantage of latest techniques in toolmaking 
SPECIFY SPEEDICUT. 


FIRTH BROWN TOOLS LIMITED 
SPEEDICUT WORKS « CARLISLE ST. EAST - SHBFFIELD 
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Stainless Steel Strip 
Annealing Furnace 





We specialise in the design and construc- 
tion of :— 


Open Hearth Furnaces 
Soaking Pits of all types 


' trati -_ Ff P in : . Cont Multi-zone Bloom and Slab 
The illustration shows a Furnace for continuous ——————e 
Continuous Bogie type Ingot and Slab 
treatment of ferritic or austenitic steel strip. Heating Furnaces 
Furnaces for Aluminium Melting, Coi 
Annealing and Slah Re-heating 


Installed at the Stocksbridge Works Forge and Heat Treatment Furnaces 
Stress Relieving Furnaces 
of Samuel Fox & Company Limited. Sheffield. Shipyard Plate and Bar Furnaces 


Modern Lime Burning Kilns 


PRIEST FURNACES LIMITED - LONGLANDS - MIDDLESBROUGH 


also at KELHAM ISLAND WORKS «. SHEFFIELD The last word in 


Furnace design 
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Introducing 
the new Dynoscreen Continuous 
Screen Type Centrifuge 





The Dynoscreen, simple in design, can This NEW compact unit successfully separates solids from liquid suspensions. 
be easily installed at a low cost. 


* High output, low operating costs 





Available in four sizes and a wide range of materials, operating continuously 


* Easily maintained on different processes and applications. The Dynoscreen’s solids capacity 

* Handles high density feeds ‘ ~ . 

* Vertical feed ranges from approximately 0-5 tons per hour (D.S. 10 unit) to 6-8 tons per 
Handles: Chemicals, Fibres, Plastics, Pharm- hour (D.S. 20 unit) depending upon the physical nature, specific gravity 
aceuticals, Articles of Food, and many other : ; . ' ‘ 
products. and particle size of solids to be separated. Fl 


Write now for further details 







INTE ONAL COMBUSTION PRODUCTS LTD 


NINETEEN WOBURN PLACE - LONDON, W.C.1 - TELEPHONE: TERMINUS 2833 - WORKS: DERBY 


Member of Atomic Power Constructions Limited * One of the British Nuclear Energy Groups i] 


TGA. DYG 14 
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DRIVE through all your 
CASTING problems 








The addition of this new 

800 ton Pressure Die 

=e 3 LARGER & 
range, enables us to 


elgeh ale l-meler-laneie mel-iha-18) 


of aluminium castings in 
all sizes up to areas 
of 400 sq. ins. and 


25 Ib. in weight. Call 

us in at the design stage a bad bd 

io than Senn anaes intricate castings 
can be saved on reduced 


machining with quality 


2 « 
“ost a in quantit 
castings. 


West Yorkshire / 


Va 
L¢ rarelerame@laiias ] 4 
4 


HANOVER HOUSE, HANOVER SQ. W.1 
Phone: MAY fair 8561 


Foundries Ltd. 


: 
*. 
4 


4 
aw vv rc 
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LIGHTWEIGHT PORTABLE 
VACUUM CLAMPING AND 
PLATE FAIRING MACHINE, 
TYPE 2. 

Designed to facilitate the assembly 
of the component parts for welded 
fabrications. 





DIESEL ENGINE 
BEDPLATE AND 
FRAMES 

Another example of 
Pickering Welding 
Craftsmanship. 


ALL WELDED FRAME 
30 feet high and 25 tons in weight. 





VACUUM LIFTING UNIT 
For handling plates of varying lengths 
in lifts up to 6 tons 









VACUUM CLAMPING UNIT 
For the rapid Assembly of Fabricated 
Parts. 





io of OX Oh rt 
for the job 


and 
the DOB itself 





wt + 


FABRICATION FOR GAP PRESS 
One thousand tons Gap Press for Shipyard 





Pressings. 

R. Y. PICKERING & CO. LTD. Stee! Fabricatiois —Stern Frames— Engine Bedpiotes —Gearboxes 

Crane Structures Tank Werk -Off-Shore Oil Dril! ng Equipment 
VACUUM INDUSTRIAL APPLICA- High Vacuurn Equipment — Melting and Sintering Furnaces /Aeta 
TIONS LTD. evaporation Units -Vacuuin Casting Plant —Centro! Equipment THE 

@tc., etc 

PICKERING ‘ 

RUTHERFORD OJL BURNERS LTD. Oi’ Burning Units GROUP UF COMPANIES 


DANIEL VARNEY LTD. 


Scientific Instruments 





Associate Company : WOODFIELD PICKERING LIMITED 
Complete Off-Shere Oi! Drilling Equipment 


NETHERTON ROAD, WISHAW, LANARKSHIRE, SCOTLAND Telegrams. PICKERING, WISHAW, 
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shaping up to the problem 


it’s an established fact that Extruded 
Sections by Low Moor Fine Steels Ltd., in all grades 

of Steel, help to solve many problems 
from the point of view of economy and productivity, 

by reducing machining, fabrication or 
assembly costs. Also the types of section which can 

be produced by extrusion do 
offer completely new design possibilities 
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MMhitti=jpes 
Vide Md Mid 


Med 


Fullest technical details 
are available on request. 


’ aceenertarnanncennnns 
j . . 
SAQAAAGAA NAN 


Re) A tele) :] LOW MOOR FINE STEELS LTD., Low Moor, Bradford Tel. 7733! (9 lines) 


Ys thHfy 
VM ed 





For Alloy and Speciai 
Steels and Super 
Hiperm contact Low 
Moor Alloy Steel- 
works Ltd. 





FINE STEELS LIMITED Powney/X6 
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HYDROSTATIC TRANSMISSION 


This new range 


THE TYPE ‘H’ ‘HYDRAFLO’ 


employing hydrostatic transmission, is a direct acting reciprocating 
pump, providing straight-line continuous output from a single cylinder, 
double-acting movement, but also with an infinitely variable speed 
providing an infinitely variable output from zero to the pump’s maximum 
and this can be manually or automatically controlled. The 
standard automatic control is ‘Constant Pressure Control’ which 
automatically varies the speed of the pump to balance the circuit 
demands, maintaining a constant delivery pressure. 

The rated delivery output and/or pressure of these pumps can be 
reduced as necessary to meet changing conditions, by adjusting pre-set 
controls. 





OUTPUT PRESSURES AND 
OUTPUT QUANTITIES 


The duty range of the pumps covers output pressures up to 9,000 Ibs. 
p.s.i. (when the output quantity would be about 10 gals. per min.) and 
output quantities up to 75 gals. per min., (when the output pressures 
obtainable would be in the region of £100 Ibs. p.s.i.). Powers available 
are up to 90 H.P. input. 


A COMPREHENSIVE DESCRIPTION OF THIS NEW RANGE 
IS AVAILABLE 





SMETHWICK ‘BIRMINGHAM teterPnone: SME 1181 





AREA OFFICES AT LONDON, MANCHESTER AND GLASGOW FOR EXPERT ADVICE 
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an invitation to 
see us for dust 


If you’re interested in dust control, we’re pretty sure you’ll find it worthwhile spending an 
hour or two with us at Leicester. There in our demonstration department we can show you 


how Dallow Lambert equipment deals with the 













dust created by your industry. 
If you’d like to come and 

SEE US FOR DUST, please ring our 
General Sales Manager at Syston 3333, 


and he’ll arrange a visit for you. 


DALLOW LAMBERT 








This is one of the Dallow Lambert 
factories, which make dust control 


equipment and nothing else. 








DALLOW LAMBERT & CO LTD - THURMASTON LEICESTER =: TELEPHONE: SYSTON 3333 (7 LINES) 


K 
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LIGHT IN WEIGHT, TOUGH, AND DURABLE WITH GOOD ELECTRICAL PROPERTIES 
CAN BE MOULDED, PUNCHED AND MACHINED 


SUITABLE FOR COUNTLESS ELECTRICAL AND MECHANICAL APPLICATIONS 


— > OX we 
SS S \ . 
NW . & S 
SF MON SH FY 
NY = mM HY 


M & I make PAXOLIN synthetic resin bonded materials in a wide range of 
grades with paper, fabric,asbestos, glass and other fillers. It issupplied in the 
form of sheets, tubes andcylinders as well as punched, mouldedand machined 
parts. If you would like to know more about Paxolin, write or phone for 
descriptive literature. 















Examples of Paxolin punchings, 
mouldings and machined parts. 


the electrical insulation people 


111 Ee) @ «(THE MICANITE & INSULATORS CO. LTD., <Kic> | 
Blackhorse Lane, Walthamstow, E.17. Tel: Larkswood 5500. Grams: Mytilite, London, Tels Telex : 25183 PAXOLIN” is a registered trade mar} 
BEARING RECONDITIONING Are 


ANY SIZE UP TO 12’ SHAFT you prepared 
DIAMETER 


for another 
serious 
Water Shortage 
this year ? 











Wheatley & Whiteley 1959 saw 


99, Kirkstall Rd., Leeds, 3 = Tel. 31122 





one of the greatest 
shortages of water 

———— that this 

country has ever 








experienced. SPSL 
hicrecte | It could happen 
2 | again this year or The HEENAN WATER COOLER utes the 
1 ; oa any other year , oo ao shortages, loss of pressure and 
hoe aease oes siees smatornett 
Install a et of town-water pressure, or actual cutting- 


off of supplies. 


Be independent of the town’s water supply. 


| EEN EIN WATER COOLER 


Vas iaeeap bommacen Gente © Os Soustd a whe guckky Paty xor duels 
32, Victoria Street, London, S.W.1 = Tel.: Abbey 2966 | 
HEENAN & FROUDE LTD + WORCESTER * ENGLAND NIT 











a 
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We have the biggest flux-dip brazing bath in Europe. It enables us to 
make the biggest secondary surface light alloy heat-exchangers this side 
of the Atlantic. But in heat-exchangers sheer size means little without 
comparable efficiency and reliability. They're the product of experience, 
and that is something we can also boast about. Marston brought flux-dip 
brazing to Britain in 1945. That means we've had longer experience of the 
process than any firm in Britain. It means we've had 14 years to perfect 
the technique of making the thousands of faultless joints in a secondary 
surface light alloy heat-exchanger. It also means we have unrivalled 


knowledge of design 





Need we say more” 
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LIGHT ALLOY HEAT-EXCHANGERS FOR 


industrial - Aircraft - Electronic - Automotive Applications 


MARSTON EXCELSIOR LIMITED 


A subsidiary company of Imperial Chemical Industries Limited 


MAR.261 FORDHOUSES - WOLVERHAMPTON - ENGLAND 


Reliable Automation 
BY PNEUMATICS, MEANS 
Messrs. N. C. Joseph Ltd., Stratford-upon-Avon, manufacturers of 


‘Sona’ Aluminium Household Ware, Steel Pressings, etc., re- 
Al R CONT ROL V A LVES equipped the press illustrated for ‘All-Air’ Control with Ross Air 
Valves in June, 1956. The press has since been in constant pro- 


duction, the valves having operated without fault or maintenance. 
SEND NOW FOR CATALOGUES FROM ;— 


THE WELLMAN SMITH OWEN ENGINEERING CORPORATION LTD 
PARNELL HOUSE, WILTON ROAD, LONDON, S.W.1 WORKS: DARLASTON, South Staffs, & BELFAST. 














MEK - ELEK Engineering Ltd., 
17, Western Road, Mitcham, Surrey 
MiTcham 3072. Cables: Mekelek, London 


HAMMERED OR 
HYDRAULIC 
PRESSED 














IN STEEL 
BLACK OR 
MACHINED 
TO 24 TONS 


THE INCE FORGE CO. LTD - WIGAN 


PARKS FORG PR 






















POWER UNITS AVAILABLE FOR CONVERTING 
STEAM CRANES TO DIESEL OR ELECTRIC DRIVE 





GRAFTON CRANES LTD. 


Telephone : 
. 2490 GRAFTON, BEDFORD 





STEEL 


72 in. HIGH. 
34 in. WIDE 
12 in. DEEP 


@ Brand new— 
Manufactured in our 
own works. 


@ Shelves adjustable 
every inch. 


@ Heavy gauge shelves 
will carry 400 Ibs. 
each, 


@ Stove enameiied 
dark green. 


@ 6 shelves per bay— 
Extra shelves 8/- 
each. 


@ Quantity discounts. 





Delivered free £3 I5s. 
Ready for erection in 
England, Scotland 
and Wales 

ALSO AVAILABLE IN 


WHITE AT £5 PER 
BAY 


N. C. BROWN *” 


E DIVISION 
HEYWOOD: LANCS 





SHELVING 








ALL OTHER SIZES 
available at equally keen 
prices. 


Telephone: 
Heywood 69018 
(6 lines) 
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VULCAN WORKS 
BEDFORD 


Established 1880 


Telegrams : 















CENTRIFUGAL f 

GEAR or 

TURBINE - sincle & MULTI-STAGE » ee 
¢MINI-GEAR repetition 


HAND - ROTARY 
OSCILLATING PISTON 
ROLLER VANE 


VACUUM 
*DIAPHRAGM VACUUM 


@. H.P. 230150 MOTORISED 


write for catalogue 


AUTOMETRIC PUMPS LTD 


WATERSIDE END 


MAIDSTONE - KENT 
PHONE: MAIDSTONE 4728 


H. FORDSMITH LIMITED 
Hadfield Street Works, 
Cornbrook, Manchester, 16. 
Telephone: Trafford Park 1615-6 
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SEALED FOR 
IFE 


An M&C idler for a 24-in. conveyor belt. 


EXAMPLE WITHOUT MAINTENANCE 





1950, the belt conveyor idlers 
sealed for their first life. 

By arrangement, the grease gun 
was not used. 

1959, still going strong. 


EXAMPLE WITH MAINTENANCE 





1943, sealed for first life. 
Three-shift running. 

Resealed by grease gun at intervals. 
1959, aged 16 years, 

still going strong. 

All the original spare rollers 

are still in store. 


MAVOR & COULSON LID 


Bridgeton Glasgow S.E. @ Olive Grove Road Sheffield 2 @ 36 Victoria Street London S.W.| 














absterge 






Austins supply the best cleaning rags for 

every purpose. Some jobs call for 

coarse, heavy fabric, some for soft, closely 
woven materials—we can meet all requirements 
with carefully selected rags that are 

thoroughly washed and sterilised in our 

own plant. Orders of all sizes are handled 
with promptness and reliability. Please 

let us quote you for regular supplies. 


AUSTINS industrial cleaning rags 


E. AUSTIN & SONS (LONDON) LTD., 
GUN WHARF, GUNMAKERS LANE, E.3  Tel.: ADVance 1211 














CONVEYING & ELEVATING 
PLANT 


CRUSHING, SCREENING 


and 


STORAGE MACHINERY 


by sineteniite <cminaratieaes 


BARRY HENRY & COOK, LTD. 


West North Street Aberdeen 
London Office: 28 Victoria Street, $.W.1 


























DAVID 

HARCOURT 
EVEREST UNIT 

PRESSURE GAUGE 


This patented unit is recommended for the more 
important installations. It is available with four 
mountings as illustrated below with 4in. and 6in. 
diameter dials. 

Large illustration and 2. 

Narrow flange, with rear clamp fixing. 

This model has a lack, shock-resisting plastic case. 
(1) Flush fitting, with back connection. 

(3) Surface mounting, with bottom connection. 

(4) Direct mounting, with bottom connection. 


© |®, 


David Harcourt Limited 


LINKULA WORKS, COVENTRY ROAD, BIRMINGHAM, 10 























4 





A Member of SMITHS Industrial Instrument Division 











(to clean by wiping) 
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INCORPORATING . a ee 
C.C. & B. LOW PRESSURE HYDRAULIC LUFFING 


The Clyde Hydral-Luff is an electric crane having the jib operated 
by an electro-hydraulic transmission system. It has established 
new standards of smoothness, reliability, and operational speed 
for many ports. Built for hard work, long life and ease of 
maintenance, the Hydral-Luff could well 
reduce your handling costs. May we furnish 
you with further details ? 





avon | 


ere 





Send for the Clyde 
Hydral-Luff Booklet. 


CLYDE CRANE & BOOTH LTD. 


Incorporating : 
Clyde Crane & Engineering Co., Mossend, Lanarkshire 
Grams: ‘Clyde Motherwell Telex’ 
and 
Joseph Booth & Bros., Union Crane Works, Rodley, Leeds 
Jel. Pudsey 3168 (6 lines) 








Tel. Holytown 412 (6 lines) Telex 77443 


Grams: ‘Cranes Rodley Telex’ Telex 55159 
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NICKEL 
ALLOY 
STEELS ) 


ensure 
reliability 
in lifting 




















The fork lift truck, of which this Diac model is an TYPICAL CORE MECHANICAL PROPERTIES OF 


advanced design, epitomises the transition of labour 
from man to machine. 


This new unit, designed to achieve high operating 





ARE AS FOLLOWS: 
speeds and quick servicing, incorporates various 








MAXIMUM | ELONGATION) 1200 
components made from eight nickel alloy steels, SIZE HEAT TREATMENT | STRESS t.s.i.| percent | ft. tb. 
—— ———— t —_ — 
- ° . ata : 
notably EN 33, the tried and proven 3 per cent nickel 15” dia Oil quenched 860°C ee es, es 
Water quenched 770°C. | 
case-hardening steel long used for services where 3” dia Oil quenched 860°C — 20 92 
‘ ; Water quenched 760 C. | | 
fatigue is a factor and wear resistance a requirement. 














The benefits to be gained from the more highly alloyed case-hardening nickel steels, such as 
EN 33, EN 34, EN 36 and EN 39 include ease of heat-treatment, minimisation of proces- 
sing distortion, and general reliability. 


Please send for our publications entitled, ‘The Mechanical Properties of p 
Nickel Alloy Steels’ and ‘The Case Hardening of Nickel Alloy Steels’. 


MOND NICKEL 


mm THE MOND NICKEL COMPANY LIMITED - THAMES HOUSE - MILLBANK - LONDON - SW1 
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PRECISION 
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EFFICIENCY AND DEPENDABILITY | 








// 
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fl This is an Automatic Plate or Disc 

Valve for an Air or Refrigerator 
Compressor—one example from the 

t extensive range designed and pro- 
duced by an organisation which has 
for seventy-five years specialised in 
valves and their application. 


If valves are your problem—we suggest 
you get in touch with us. 


COMPANY LIMITED 





THE £ 
117/125 BRIDGE STREET - BIRKENHEAD - CHESHIRE - PHONE BIRKENHEAD 8961/2. | 


" s 46 % p Ag VX 93s 2% +? O78 Dee” Gal Bp ‘eed 254 8 vs . ‘4 r y . 
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DAVID BR 


GEMNFRAL GEAR DIVISION, PARK WORKS, HUDDERSFIELD. TELEPHONE: HUDDERSFIELD 3500 


Top Gears for industry 


The top gear today, of course is made by David Brown 
just as it has been for one hundred years. And there’s a good 
reason for this universal approval of a famous name — for 
David Brown make the biggest range of gears in the country. 
Everyone is fully proved and unsurpassed in its class for 
accuracy, quiet running and dogged dependability. 

It adds up to this—- more and more manufacturers are 
going straight into top with David Brown gears. 


An alliance of engineering specialists in gearing, machine tools, 
casting, automobiles, and agricultural tractor and machiner 


THE DAVID BROWN CORPORATION (SALES) LIMITED 
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FABRICATED CYLINDERS, CYLINDER LINERS, 
WINDING DRUMS AND CRANE BARRELS 


BY CHARLES M‘NEIL L'?? GLASGOW 





A WINDING DRUM 30FT. LONG x 2” THICK 


Enquiries to 


CHARLES M‘NEIL LTD., 570 SCOTLAND STREET, GLASGOW, S.| 





The 
BIBBY 
Kesiliont 


COUPLING 


World famous for outstanding per- 





formance and reliability. Made ina 
wide range of types, all employing the 
same basic principle of Bibby design. 


Special types include: Brakewheel, Cardan 
Shaft, Turbine, Shear pin, Controlled 
Torque, Spacer and others. 





THE WELLMAN BIBBY COMPANY LIMITED, PARNELL HOUSE, WILTON ROAD, LONDON, S.W.1 
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One of four multi-stage 
vertical pumping units each 
rated for an output of 78,000 
gals/hr. against a total head 
of 296 ft. 

Two similar vertical units 
will deliver from the same 
source an output of 35,000 
gals/hr. against 480 ft. head. 


10 pumping sets are installed in 
this station which is the Weir 
Wood treatment works. 
Crawley Town Development, 
Sussex. 


Telephone Museum 7890 














by courtesy of E. R. Griffiths Esq., M.1.C.E., M.1.W.E., Chief Engineer 


SULZER BROS. (LONDON) LTD., 


Incorporating Hathorn Davey & Co. Ltd 


31 Bedford Square, London, W.C.1. 











The Gananoque Electric Light and 


Power Company Limited, Ontario, 
have commissioned a new Power 
Station to meet the increasing 
demands of the Township. The 


Generating Plant of the Station 


which is shown above consists of 


two— Mirrlees KSP 8 Dual Fuel 
Engines direct coupled to Brush 
Alternators each having a continuous 


rating of 1360 kW 450 r.p.m, 
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with a turbo-charged 
dual fuel engined installation 
operating on natural gas in 


EASTERN GANADA 






The Mirrlees KSP and KVSP Dual 
Fuel Range comprises 3, 5, 6, 7 and Ree ae 4% 
8 cylinder engines in line and 12 and . | 
16 cylinder engines in vee form gi n e $s 

developing powers up to 3850 b.h.p. ; 


continuously at 450 r.p.m. 


MIRRLEES, BICKERTON & DAY LIMITED 
HAZEL GROVE ' STOCKPORT , CHESHIRE 


Tel: Stepping Hill 1000 (15 lines) Grams : Mirrlees, Telex, Manchester 


~~ 1€ 29 
NM 
wd 


4m f the Ha 
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GE OL to =—=S components 

Mi WE Gap nega ‘would combine the reliability~ of 
Vp 7, sings with the economy which only-castings can-give, 
Yi “to the problem-has-been-the evolution 
Y oh Cons opmnniter which have soon _proved their worth 
An an extremely wide range of applications, Innumerable. 








spy ications femain—and— the process, developed in. . 
be’ many “i —where such: products. would: give Wy 


/exceMent 860% (iceand economy. \ 
\// anice, wased— on—a—unique~ fund ~of experience, 
| pif with EAU available, 

















FIRTH-VICKERS STAINLESS STEELS LTO - £REPEISLY 


is the only Company in Europe to devote its activities exclusively to the production and development of stainless and heat-resisting steels. 
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10 ton Steam Permanent Way 
Crane. Metre Gauge. Duty: 10 
tons at I6ft. radius propped; 
1] 5 tons at i4ft. radius free. 


3 Motor, electrically 

operated Fixed Wharf 
Crane. Duty: [5 tons 

& at 22 ft. radius. 


























10 TON 
ROLLER TURNTABLE 








"HODGSON STREET ~ SHEFFIELD. Me 
| PHONE, SHEFFIELD. 27463/4 
a 














CRANES 


STEAM 
DIESEL 
DIESEL-ELECTRIC 


wont 
IRDHAN STATE RAEOE 





We specialise in 


AIR DUCT HEATING UNITS 


AND 


OVEN HEATING 








ELTRON (LONDON) LTD. 
Strathmore Road * Croydon 
Telephone: Thornton Heath 186! 


ADR rel gaaay FILTERS sneer 


LARGE CAPACITIES 








Telegraphic Address: 
“Lifting, Leicester’’ 














HIGH PRESSURE 
FANS MUST BE 
PREGISION 
ENGINEERED 
FOR OUR NEEDS 


LOWEST PRESSURE DROP 


: e i: - DUAL TYPE GIVES 
a ®& | : UNINTERRUPTED FLOW 
re: : we 4 SINGLE NUT COVER FIXING 


HIGHLY COMPETITIVE 





(MMEDIATE EX-STOCK DELIVERIES From OvR // 
DEPOTS THROUGHOUT THE UK. AND ERE :- 
THE BRITISH STEAM SPECIALTIES LIMITED 

Head | Office FLEET STREET - LEICESTER 
Also at LONDON, LIVERPOOL. GLASGOW, BRISTOL, MANCHE TER NEWCASTLE-ON-TYNE, BIRM! aan BELFAST, DUBLIN 
Telephone: LEICESTER 20885 (6 lines) eee Telegrams: “BOSS” LEICESTER 
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SPRINGS AND 
SPRING WASHERS [ml |baeepiepted 


r 
| 
i 
: ! 
| | 
| 
FOR ENGINEERING PURPOSES CASTINGS High pressure fans engineered in two 
a || types, cast iron and steel plate. Capa- | 
I 
: | 
! 
| 
| 
in 





We can i cities ranging from 8,000 c.f.h. to 
: supply High 200,000 c.f.h. in pressures from 6” to 56 
| quality Iron Castings w.g. Supplied belt driven or motorised. 
| by modern processes | ; . 
**ALCOSA" products include: - 


to BSS 1452 all grades Positive Pressure Blowers; Brazing Equipment; Industrial 


be an cen ee ananen anapenananas 


Gas Equipment (including Soldering Stoves, Gas and Oil 
and up to 1ocwt per Burners and other specialised equipment Fans- low 
medium and high pressure; Furnaces Gas or Oil fired: 
. . ; 
ca Forges — Hand and Electric; Specialists in Hot Bra 
single sting | Stamping Furnaces. Gas or Oil fired 





PATTERNSHOP FACILITIES IN FULL 


HOCKLEY FOUNDRY | THAT'S WHY | SPECIFY “LCOSA 
JOHN TONKS‘: Bil Co. Led. 

CENTRAL SPRING WORKS HOCKLEY, ESSEX WILLIAM ALLDAY AND COMPANY LIMITED 
Furnace Hill, SHEFFIELD, 3 | Telephone London Victoria 7486 end Oe ALCOSA WORKS STOURPORT-ON-SEVERN, WORCS 


| Hockley (Essex) 337 Telephone Stourport 2311-4 Telegrams: ‘Yadall Stourport 
aad 24679 NK 1ELD.3 weenie elaminsahalipatinieiiieammpatninbittetae London Area Office : 158 Birchanger Road,South NorwoodS E.25 Telephone: Addiscombe 1162 & 1295 
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SPECTAL QUALIT) 


CAST STEEL 


PILGER ROLLS 





Evolved with great success to meet 
the specific case, Firth Brown FPRF 
Carbon Chromium Molybdenum Steel 
castings combine wear-hardness with 
the great shock-resistance needed fot 


tube manufacture. 





Full particulars of this and other steels 
for specialized heavy duties are avail- 


able upon request. 
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ALLOY STEELMAKERS FORGEMASTERS - STEEL FOUNDERS HEAVY ENGINEERS 
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OHN BROWN M TEO . SCUN THORPE . ENG A? 
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Oik aud Water | 





We cannot deal with sheep or goats, but 
the ‘Supreme Vortex’ pipe line separator 
is unsurpassed for separating .... 


Moisture and oil drops from compressed air 
Moisture from steam 
Dirt particles from gases 





Carru ers 


SEPARATOR DIVISION 


j. H CARRUTHERS & CO. LTD., COLLEGE MILTON, EAST KILBRIDE, GLASGOW. 
Telephone: East Kilbride 2059! Telegrams: ‘Hoisting’ East Kilbride 


Printed by HARRISON & SONS, LTD., by Appointment to H.M. The Queen, Printers, London, England. Published by ENGINEERING LTD., at 36 Bedford Street, London, W.C.2 
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Whatisa 


Safe Breaker ? 





If you are worried about the payroll and your mind jumps to the kind of gentleman shown above — ask a 
policeman. 


If you are thinking of circuit-breakers—the J. & P. Type PDB are-control oil circuit-breaker is undoubtedly 





the right answer. 
This breaker achieved a remarkable performance during tests and, although designed for the more usual distribution duties 
of 250 MVA at 11 kV, it is certified for a breaking capacity of 350 MVA at 11 kV —a margin every engineer will appreciate 
is safe. 


The TYPE PDB OIL CIRCUIT-BREAKER 


* has certified breaking capacities of 
350 MVA at 11 kV 
250 MVA at 66 kV 
150 MVA at 3:3 kV 


* has current ratings of 400A, 800A and 1200A. 

* is designed for use in standard metalclad gear only 1’ 94” wide. 

* is available at very competitive prices. 

* has had each phase successfully tested to earth separately at full power. 

* has the arc confined to the arc-control device at all short-circuit ratings, 
even down to 24°, of full rating. 

*% has porcelain bushings on the 400A and 800A unit even for 350 MVA duty. 


When thinking of SAFE CIRCUIT-BREAKERS — ask J. & P.! 


Publication SG 115 tells you all about them. 


JOHNSON & PHILLIPS LTD. 


CHARLTON, LONDON, S.E.7 





SPECIALISTS IN THE TRANSMISSION, TRANSFORMATION & CONTROL OF ELECTRICITY 
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Isolating vibration 


with LANGITE 








The vibration problems brought to us vary a good deal: often it is 
necessary to provide a resilient mounting to a machine so that its shocks 
or vibrations are not dispersed to cause annoyance of personnel or 
interference with other machines. 


This Churchill Universal Grinding machine is installed at Shell Refining Co. 
Ltd., Shell Haven, and comes in another category. The object here is to 
protect the grinder from vibrations arising from other machines in the 
plant, so that its accuracy may be unimpaired. 


The grinder is carefully levelled and set upon a massive reinforced concrete 


block, which in turn is cushioned underneath and at the sides on pads of 
resilient Langite 4V. 


The result obtained by these simple means is wholly satisfactory. 
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ANTI-VIBRATION PADS OF 


LANGE 

















IMPORTANT USERS 


Langite anti-vibration pads are also 
supplied to: 


Ministry of Supply, Ministry of Works, 
Air Ministry, Post Office, 

British Railways, London Transport, 
Central Electricity Generating Board, 
British Broadcasting Corporation, 
London County Council, 

National Coal Board, 

U.K. Atomic Energy Authority, etc. 


CORK MANUFACTURING COMPANY LIMITED, SOUTH CHINGFORD, LONDON, E.4 


Telephone: Silverthorn 1101 (10 lines) Telegrams: Uselangite, Easphone, London 





